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(57) ABSTRACT 

The invention includes methods and compositions of 
genomic regions for screening and selecting plants and seeds 
from the genus Glycine associated with soybean plant matu 
rity and growth habit. The invention also includes methods 
and compositions for screening plants and seeds from the 
genus Glycine with markers associated with genomic regions 
that are related to the plant maturity and plant growth habit of 
Glycine plants. 
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UTILITY OF SNP MARKERS ASSOCATED 
WITH MAJOR SOYBEAN PLANT MATURITY 
AND GROWTH HABIT GENOMIC REGIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit under 35 U.S.C. 
S 119(e) of U.S. Provisional Application Nos. 60/920,531, 
filed Mar. 28, 2007, and 61/001,049, filed Oct. 31, 2007. The 
entirety of each of these applications is hereby incorporated 
by reference. 

INCORPORATION OF THE SEQUENCE 
LISTING 

0002. Two copies of the Sequence Listing and a computer 
readable form of the sequence listing on CD-ROM, each 
containing the file named “SequenceListing..txt, which is 
140,000 bytes in size (measured in MS-Windows) are filed 
herewith and herein incorporated by reference. A paper copy 
of the Sequence Listing and a computer readable form of the 
sequence listing on diskette, containing the file named “pa 
seq 54590.txt which is 143,360 bytes in size (measured in 
MS-Windows) and which was recorded on Mar. 14, 2007 and 
filed in U.S. Application No. 60/920,531 are herein incorpo 
rated by reference. 

FIELD OF THE INVENTION 

0003. The invention includes methods and compositions 
of genomic regions for Screening and selecting plants and 
seeds from the genus Glycine associated with soybean plant 
maturity and growth habit. The invention also includes meth 
ods and compositions for screening plants and seeds from the 
genus Glycine with markers associated with genomic regions 
that are related to the plant maturity and plant growth habit of 
Glycine plants. 

BACKGROUND OF THE INVENTION 

0004. The soybean, Glycine max (L.) Merril, is a major 
economic crop worldwide and is a primary Source of veg 
etable oil and protein (Sinclair and Backman, Compendium of 
Soybean Diseases, 3' Ed. APS Press, St. Paul, Minn., p. 106. 
(1989)). The growing demand for low cholesterol and high 
fiber diets has also increased importance of Soybean as a 
health food. 
0005 Soybean varieties grown in the United States have a 
narrow genetic base. Six introductions, Mandarin. Man 
chu, Mandarin (Ottawa), “Richland, AK (Harrow), and 
Mukden, contributed nearly 70% of the germplasm repre 
sented in 136 cultivar releases. The genetic base of cultivated 
Soybean could be widened through the use of exotic species. 
In addition, exotic species may possess Such key traits as 
disease and stress resistance. At present, the traits of many 
exotic species are inaccessible in part due to limitations with 
crossing soybean plants from extremely different maturity 
groups. Most soybean variety development crosses are made 
between parents within 10 maturity days of each other. If the 
parents differ greatly in maturity, the progeny plants segre 
gate widely for maturity. In order for breeders to obtain and 
select for Soybean plants of the desired maturity group, they 
must produce and maintain a large number of progeny plants, 
the practice of which is cost prohibitive. 
0006 Plant maturity and yield are closely associated in 
Soybean. An increase of one day in maturity may be equiva 
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lent to a -0.7 bu/A increase in yield. Conversely, a decrease in 
maturity is often penalized with a -0.7 bu/A decrease in yield. 
The correlation of plant maturity and yield confounds the 
evaluation of potential quantitative trail loci (QTLS) and can 
didate genes associated with yield. The ability to genetically 
fix maturity within a soybean plant would be helpful and 
assist in elucidating traits associated with yield. 
0007 Soybean plants are short day plants, therefore flow 
ering is initiated by short days due to a decrease in photope 
riod (Garner & Allard, J. Agric. Res. 18, 553-606 (1920)). 
Consequently, photoperiod (day length) and temperature 
response of the Soybean plant determine areas of plant adap 
tation. Due to photoperiod sensitivity, Soybean genotypes are 
often grown in narrow Zones of latitude to optimize yield. 
Northern soybean varieties, in contrast to Southern varieties, 
initiate flowering with longer days. Northern varieties planted 
south of their adaptation Zone exhibit accelerated flowering, 
limited plant growth and reduced yield. Southern soybean 
varieties planted north of their adaptation Zone will have 
delayed flowering with a potential for frost damage that may 
reduce yield. 
0008 Soybean plant varieties are classified based on 
bands of adaptation that are determined by latitude and day 
length. In North America, Soybeans are categorized into 13 
maturity groups with the designations ranging from maturity 
groups 000, 00, 0, and I through X. The earliest maturity 
group 000 soybeans are adapted to the north (45° latitude), 
while the latest maturity group X Soybeans are adapted to 
regions near the equator. Soybean plants in maturity groups 
000 to IV have indeterminate plant structure, while soybean 
plants in maturity groups V through X have determinate plant 
structure. Determinate varieties cease vegetative growth after 
the main stem terminates in a cluster of mature pods. Inde 
terminate varieties develop leaves and flowers simulta 
neously throughout a portion of their reproductive period, 
with one to three pods at the terminal apex. Early maturity 
varieties (000 to III) are adapted to northern latitudes with the 
maturity designation increasing in Southern latitudes. The 
maturity group is determined by the maturity date. Plants are 
considered mature when 95% of the pods have reached their 
mature color. The maturity date is typically described as a 
measurement of days after August 31 in the northern hemi 
sphere. 
0009. There is a need in the art of plant breeding to identify 
genomic regions associated with the maturity group of a 
Soybean plant. At present, soybean breeders are limited to 
crossing plants within similar maturity groups. In addition, a 
number of traits, like oil levels, are influenced by latitude and 
maturity growing region. Therefore, there is a need for a 
rapid, cost-efficient method to pre-select for maturity group 
of soybean plants. The present invention includes a method 
for screening and selecting a soybean plant for a preferred 
plant maturity using single nucleotide polymorphism (SNP) 
technology. 

BRIEF DESCRIPTION OF FIGURES 

0010 FIG. 1: Influence of maturity group on percent oil in 
commercial Soybeans. 
(0011 FIG. 2: Correlation of stearidonic acid (SDA) levels 
and GLA (gamma-linolenic acid) and latitude for mature 
Soybean seeds. The Soybean plants are transgenic and engi 
neered to produce SDA and GLA. 
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0012 FIG.3: Correlation of stearidonic acid (SDA) levels 
and latitude for mature soybean seeds over three trials. The 
Soybean plants are transgenic and engineered to produce 
SDA. 

SUMMARY OF THE INVENTION 

0013 The present invention includes a method of estab 
lishing where a soybean plant or soybean seed should be 
grown by determining the allelic combination of a soybean 
plant or soybean seed by obtaining DNA from a soybean plant 
or soybean seed; determining if alleles at a locus within 
maturity genomic region 1 are homozygous or heterozygous; 
determining if alleles at a locus within maturity genomic 
region 2 are homozygous or heterozygous; determining if 
alleles at a locus within maturity genomic region 3 are 
homozygous or heterozygous; determining the allelic com 
bination of the alleles within maturity genomic regions 1, 2, 
and 3; and assigning a maturity group value to the Soybean 
plant or soybean seed. 
0014. In another aspect, the present invention includes a 
method of establishing where a soybean plant or soybean seed 
should be grown by determining the allelic combination of a 
soybean plant or soybean seed by obtaining DNA from a 
Soybean plant or soybean seed; determining if alleles at a 
locus within maturity genomic region 1 are homozygous or 
heterozygous; determining if alleles at a locus within matu 
rity genomic region 2 are homozygous or heterozygous; 
determining if alleles at a locus within maturity genomic 
region 3 are homozygous or heterozygous; determining if 
alleles at a locus within maturity genomic region 2 are 
homozygous or heterozygous; determining the allelic com 
bination of the alleles within maturity genomic regions 1, 2, 3 
and 4; and assigning a maturity group value to the Soybean 
plant or soybean seed. 
0015 The present invention also includes a method of 
providing information about the maturity of a Soybean plant 
or soybean seed by obtaining DNA from the soybean seed or 
Soybean plant and determining the allelic profile at a locus of 
genomic region 4. 
0016. The present invention also includes a method of 
establishing where a Soybean plant or soybean seed should be 
grown by determining the allelic combination of a soybean 
plant or soybean seed by obtaining DNA from a soybean plant 
or soybean seed; determining if an allele within maturity 
genomic region 1 is homozygous or heterozygous; determin 
ing if an allele within maturity genomic region 2 is homozy 
gous or heterozygous; determining if an allele within matu 
rity genomic region 3 is homozygous or heterozygous; and 
determining the allelic combination of the alleles within 
maturity genomic regions 1, 2, and 3. 
0017. An aspect of the present invention includes a 
method of establishing where a soybean plant or soybean seed 
should be grown by determining the allelic combination of a 
soybean plant by obtaining DNA from a soybean plant or 
Soybean seed; determining if an allele within maturity 
genomic region 1 is homozygous or heterozygous; determin 
ing if an allele within maturity genomic region 2 is homozy 
gous or heterozygous; determining the allelic combination of 
the alleles within maturity genomic regions 1 and 2; and 
assigning a maturity growth value to the Soybean plant or 
Soybean seed. 
0018. In an aspect of the present invention, a method of 
Soybean plant breeding includes crossing at least two differ 
ent parent soybean plants; obtaining a progeny Soybean plant 
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from the cross; nondestructive genotyping a progeny Soybean 
plant or soybean seed of the cross with a genetic marker 
characterizing a maturity genomic region; and selecting a 
Soybean plant possessing a genotype for a desired maturity 
group. 
0019. An aspect of the present invention includes a 
method of selecting a soybean plant for germplasm improve 
ment by determining a maturity group by crossing at least two 
different parent soybean plants; obtaining a progeny Soybean 
plant from the cross; nondestructive genotyping a progeny 
Soybean plant or soybean seed of the cross with a genetic 
marker characterizing a maturity genomic region; and select 
ing a Soybean plant possessing a genotype for a desired matu 
rity group; and incorporating the selected soybean plant into 
a use selected from any of using the Soybean plant for breed 
ing, advancement of the Soybean plant through self-fertiliza 
tion, trait integration, use of soybean plant or parts thereof for 
transformation, and use of soybean plants or parts thereof for 
mutagenesis. 
0020. Another aspect of the present invention includes a 
method of co-selecting a soybean plant for expression of a 
non-maturity phenotypic trait and a maturity trait by crossing 
at least two different parent soybean plants; obtaining a prog 
eny Soybean plant from the cross; nondestructive genotyping 
a progeny Soybean plant or soybean seed of the cross with a 
genetic marker characterizing a maturity genomic region; and 
selecting a soybean plant possessing a genotype for a desired 
maturity group; and determining the desired geography for 
the progeny soybean plant growth, and a method for deter 
mining the non-maturity phenotype. 
0021. In one aspect the present invention includes a 
method of soybean plant breeding by assaying a soybean 
plant for the presence of a marker sequences selected from the 
group consisting of SEQID NO: 143 through SEQ ID NO: 
213; and associating the Soybean plant with a maturity group. 
0022. In another aspect the present invention includes a 
method of Soybean plant breeding comprising crossing a 
parent soybean plant having a desired trait with a second 
parent Soybean plant, wherein the parent soybean plants dif 
fer in soybean plant maturity by over 5 days, over 10 days, 10 
dayS-20 days, or 10 dayS-30 days, by crossing a parent Soy 
bean plant comprising a desired trait with a second parent 
Soybean plant, obtaining progeny Soybean seed from the 
cross; screening a progeny Soybean seed for the trait; Screen 
ing a progeny Soybean seed for a desired maturity group using 
a marker selected from the group consisting of SEQID NO: 
143 through SEQID NO: 213 to determine the desired geo 
graphical growing region; and selecting a progeny Soybean 
seed containing the desired trait and desired soybean plant 
maturity. 
0023. An aspect of the present invention includes a 
method of soybean plant breeding by crossing at least two 
different parent soybean plants, wherein the parent soybean 
plants differ in soybean plant maturity by over 5 days, over 10 
days, 10 dayS-20 days, or dayS-30 days; obtaining a progeny 
Soybean seed from the cross; genotyping a progeny Soybean 
seed of the cross with a genetic marker, and selecting a 
Soybean seed possessing a genotype for preferred maturity. 
0024. Another aspect of the present invention includes a 
method of screening Soybean seeds based on Soybean plant 
maturity group by obtaining DNA from a soybean seed; deter 
mining if an allele within maturity genomic region 1 is 
homozygous or heterozygous; determining if an allele within 
maturity genomic region 2 is homozygous or heterozygous; 



US 2008/0256660 A1 

determining if an allele within maturity genomic region 3 is 
homozygous or heterozygous; and assigning a maturity 
growth value to the Soybean seed. 
0025. One aspect of the present invention includes a 
method to select a Soybean seed based on indeterminate or 
determinate growth habit comprising determining if maturity 
genomic region 3 is homozygous or heterozygous. 
0026. Another aspect of the present invention includes a 
method of distributing a Soybean plant based on maturity 
group by obtaining DNA from a soybean plant; determining 
if an allele within maturity genomic region 1 is homozygous 
or heterozygous; determining if an allele within maturity 
genomic region 2 is homozygous or heterozygous; determin 
ing if an allele within maturity genomic region 3 is homozy 
gous or heterozygous; and assigning a maturity growth value 
to the Soybean plant; and shipping the Soybean plant to a 
preferred geographic region. 
0027. Another aspect of the present invention includes a 
method to isolate indeterminate-early maturity soybean seeds 
by obtaining DNA from the Soybean seed using a non-de 
structive method; determining if an allele within maturity 
genomic region 1 is homozygous or heterozygous; and deter 
mining if an allele within maturity genomic region 2 is 
homozygous or heterozygous. 
0028. An aspect of the present invention includes a 
method of determining if a soybean seed will grow into a 
Soybean plant having a maturity group of III-VI by determin 
ing a homozygous or heterozygous marker within the Soy 
bean seed using a marker with the nucleic acid sequence of 
SEQID NO: 151. 
0029. Another aspect of the present invention includes a 
method of determining if a soybean seed will grow into a 
soybean plant having a maturity group between 0.0-III.0 
comprising determining if an 11-basepairinsertion within the 
nucleic acid sequence of SEQID NO: 149 exists in the soy 
bean seed. 
0030. An aspect of the present invention includes a 
method to determine if a Soybean plant has a maturity group 
of 0.0-III.9 by determining if an allele within maturity 
genomic region 1 is homozygous or heterozygous; determin 
ing if an allele within maturity genomic region 2 is homozy 
gous or heterozygous; and assigning a maturity group value 
for the soybean plant between 0.0-III.9. 
0031 One aspect of the present invention is a method of 
introgressing an allele into a soybean plant by crossing at least 
two different parent soybean plants; obtaining a progeny Soy 
bean plant from the cross; screening the progeny Soybean 
plant of the cross for the allele; obtaining DNA from a soy 
bean seed of the progeny Soybean plant using a non-destruc 
tive method; and selecting a soybean seed, wherein the Soy 
bean seed comprises the allele and a nucleic acid sequence 
selected from the group consisting of SEQID NOs: 143-213. 
0032. Another aspect of the present invention includes a 
method of introducing a desired trait into a soybean plant by 
crossing at least two different parent soybean plants, wherein 
at least one parent soybean plant has a desired trait, obtaining 
a progeny Soybean seed from the cross; obtaining DNA from 
a Soybean seed of the progeny Soybean plant using a non 
destructive method; assaying the progeny Soybean seed of the 
cross for evidence of the desired trait; and selecting the Soy 
bean seed with the desired trait and a desired maturity group. 
In a preferred aspect, the desired trait is transgenic. 
0033. A further aspect of the present invention includes a 
method of introgressing an allele into a soybean plant by 
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crossing at least two different parent soybean plants; obtain 
ing a progeny Soybean plant from the cross; obtaining DNA 
from a soybean seed of the progeny Soybean plant using a 
non-destructive method; and selecting a soybean seed with 
the allele and a nucleic acid sequence selected from the group 
consisting of SEQID NOs: 143-174. 
0034. A method of soybean plant breeding by crossing at 
least two different parent soybean plants, wherein the parent 
soybean plants differ in soybean plant maturity by over 10 
days; obtaining progeny Soybean seed from the cross; geno 
typing the progeny Soybean seed of the cross with a genetic 
marker selected from the group consisting of SEQID NOs: 
143-213; and selecting a soybean seed with a desired maturity 
group. 
0035 An aspect of the present invention includes a 
method of detecting maturity genomic region 4 by detecting 
an allele using a marker selected from any of SEQ ID NO: 
175-180. Another aspect of the present invention includes a 
method of detecting maturity genomic region 5 by detecting 
an allele using a marker selected from any of SEQ ID NO: 
181-189. Another aspect of the present invention includes a 
method of detecting maturity genomic region 6 by detecting 
an allele using a marker selected from any of SEQ ID NO: 
190-196. Another aspect of the present invention includes a 
method of detecting maturity genomic region 7 by detecting 
an allele using a marker selected from any of SEQ ID NO: 
197-203. Another aspect of the present invention includes a 
method of detecting maturity genomic region 8 by detecting 
an allele using a marker selected from any of SEQ ID NO: 
204-213 
0036. A further aspect of the present invention includes a 
Soybean plant comprising within its genome an introgressed 
haplotype associated with maturity, wherein the introgression 
is facilitated by at least one of the markers from SEQID NO: 
143-213. 

Brief Description of Nucleic Acid Sequences 

0037 SEQ ID NO: 1 is a forward PCR primer for the 
amplification of SEQID NO: 143. 
0038 SEQ ID NO: 2 is a reverse PCR primer for the 
amplification of SEQID NO: 143. 
0039 SEQ ID NO:3 is a forward PCR primer for the 
amplification of SEQID NO: 144. 
0040 SEQ ID NO. 4 is a reverse PCR primer for the 
amplification of SEQID NO: 144. 
0041 SEQ ID NO: 5 is a forward PCR primer for the 
amplification of SEQID NO: 145. 
0042 SEQ ID NO: 6 is a reverse PCR primer for the 
amplification of SEQID NO: 145. 
0043 SEQ ID NO: 7 is a forward PCR primer for the 
amplification of SEQID NO: 146. 
0044 SEQ ID NO: 8 is a reverse PCR primer for the 
amplification of SEQID NO: 146. 
0045 SEQ ID NO: 9 is a forward PCR primer for the 
amplification of SEQID NO: 147. 
0046 SEQ ID NO: 10 is a reverse PCR primer for the 
amplification of SEQID NO: 147. 
0047 SEQ ID NO: 11 is a forward PCR primer for the 
amplification of SEQID NO: 148. 
0048 SEQ ID NO: 12 is a reverse PCR primer for the 
amplification of SEQID NO: 148. 
0049 SEQ ID NO: 13 is a forward PCR primer for the 
amplification of SEQID NO: 149. 
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0114 SEQ ID NO: 78 is a reverse PCR primer for the 
amplification of SEQID NO: 181. 
0115 SEQ ID NO: 79 is a forward PCR primer for the 
amplification of SEQID NO: 182. 
0116 SEQ ID NO: 80 is a reverse PCR primer for the 
amplification of SEQID NO: 182. 
0117 SEQ ID NO: 81 is a forward PCR primer for the 
amplification of SEQID NO: 183. 
0118 SEQ ID NO: 82 is a reverse PCR primer for the 
amplification of SEQID NO: 183. 
0119 SEQ ID NO: 83 is a forward PCR primer for the 
amplification of SEQID NO: 184. 
0120 SEQ ID NO: 84 is a reverse PCR primer for the 
amplification of SEQID NO: 184. 
0121 SEQ ID NO: 85 is a forward PCR primer for the 
amplification of SEQID NO: 185. 
0122) SEQ ID NO: 86 is a reverse PCR primer for the 
amplification of SEQID NO: 185. 
(0123 SEQ ID NO: 87 is a forward PCR primer for the 
amplification of SEQID NO: 186. 
(0.124 SEQ ID NO: 88 is a reverse PCR primer for the 
amplification of SEQID NO: 186. 
0125 SEQ ID NO: 89 is a forward PCR primer for the 
amplification of SEQID NO: 187. 
0126 SEQ ID NO: 90 is a reverse PCR primer for the 
amplification of SEQID NO: 187. 
0127 SEQ ID NO: 91 is a forward PCR primer for the 
amplification of SEQID NO: 188. 
0128 SEQ ID NO: 92 is a reverse PCR primer for the 
amplification of SEQID NO: 188. 
0129. SEQ ID NO: 93 is a forward PCR primer for the 
amplification of SEQID NO: 189. 
0130 SEQ ID NO: 94 is a reverse PCR primer for the 
amplification of SEQID NO: 189. 
0131 SEQ ID NO: 95 is a forward PCR primer for the 
amplification of SEQID NO: 190. 
(0132) SEQ ID NO: 96 is a reverse PCR primer for the 
amplification of SEQID NO: 190. 
0.133 SEQ ID NO: 97 is a forward PCR primer for the 
amplification of SEQID NO: 191. 
0134 SEQ ID NO: 98 is a reverse PCR primer for the 
amplification of SEQID NO: 191. 
0135 SEQ ID NO: 99 is a forward PCR primer for the 
amplification of SEQID NO: 192. 
0.136 SEQ ID NO: 100 is a reverse PCR primer for the 
amplification of SEQID NO: 192. 
0137 SEQ ID NO: 101 is a forward PCR primer for the 
amplification of SEQID NO: 193. 
0138 SEQ ID NO: 102 is a reverse PCR primer for the 
amplification of SEQID NO: 193. 
0139 SEQID NO: 103 is a forward PCR primer for the 
amplification of SEQID NO: 194. 
0140 SEQ ID NO: 104 is a reverse PCR primer for the 
amplification of SEQID NO: 194. 
0141 SEQ ID NO: 105 is a forward PCR primer for the 
amplification of SEQID NO: 195. 
0142 SEQ ID NO: 106 is a reverse PCR primer for the 
amplification of SEQID NO: 195. 
0143 SEQ ID NO: 107 is a forward PCR primer for the 
amplification of SEQID NO: 196. 
0144 SEQ ID NO: 108 is a reverse PCR primer for the 
amplification of SEQID NO: 196. 
(0145 SEQ ID NO: 109 is a forward PCR primer for the 
amplification of SEQID NO: 197. 
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0146 SEQ ID NO: 110 is a reverse PCR primer for the 
amplification of SEQID NO: 197. 
0147 SEQ ID NO: 111 is a forward PCR primer for the 
amplification of SEQID NO: 198. 
0148 SEQ ID NO: 112 is a reverse PCR primer for the 
amplification of SEQID NO: 198. 
0149 SEQ ID NO: 113 is a forward PCR primer for the 
amplification of SEQID NO: 199. 
(O150 SEQ ID NO: 114 is a reverse PCR primer for the 
amplification of SEQID NO: 199. 
0151 SEQ ID NO: 115 is a forward PCR primer for the 
amplification of SEQID NO: 200. 
0152 SEQ ID NO: 116 is a reverse PCR primer for the 
amplification of SEQID NO: 200. 
0153 SEQID NO: 117 is a forward PCR primer for the 
amplification of SEQID NO: 201. 
0154 SEQ ID NO: 118 is a reverse PCR primer for the 
amplification of SEQID NO: 201. 
O155 SEQID NO: 119 is a forward PCR primer for the 
amplification of SEQID NO: 202. 
0156 SEQ ID NO: 120 is a reverse PCR primer for the 
amplification of SEQID NO: 202. 
O157 SEQID NO: 121 is a forward PCR primer for the 
amplification of SEQID NO: 203. 
0158 SEQ ID NO: 122 is a reverse PCR primer for the 
amplification of SEQID NO: 203. 
0159 SEQID NO: 123 is a forward PCR primer for the 
amplification of SEQID NO: 204. 
(0160 SEQ ID NO: 124 is a reverse PCR primer for the 
amplification of SEQID NO: 204. 
(0161 SEQ ID NO: 125 is a forward PCR primer for the 
amplification of SEQID NO: 205. 
(0162 SEQ ID NO: 126 is a reverse PCR primer for the 
amplification of SEQID NO: 205. 
(0163 SEQ ID NO: 127 is a forward PCR primer for the 
amplification of SEQID NO: 206. 
(0164 SEQ ID NO: 128 is a reverse PCR primer for the 
amplification of SEQID NO: 206. 
(0165 SEQ ID NO: 129 is a forward PCR primer for the 
amplification of SEQID NO: 207. 
(0166 SEQ ID NO: 130 is a reverse PCR primer for the 
amplification of SEQID NO: 207. 
(0167 SEQ ID NO: 131 is a forward PCR primer for the 
amplification of SEQID NO: 208. 
(0168 SEQ ID NO: 132 is a reverse PCR primer for the 
amplification of SEQID NO: 208. 
(0169 SEQ ID NO: 133 is a forward PCR primer for the 
amplification of SEQID NO: 209. 
(0170 SEQ ID NO: 134 is a reverse PCR primer for the 
amplification of SEQID NO: 209. 
(0171 SEQID NO: 135 is a forward PCR primer for the 
amplification of SEQID NO: 210. 
(0172 SEQ ID NO: 136 is a reverse PCR primer for the 
amplification of SEQID NO: 210. 
(0173 SEQID NO: 137 is a forward PCR primer for the 
amplification of SEQID NO: 211. 
(0174 SEQ ID NO: 138 is a reverse PCR primer for the 
amplification of SEQID NO: 211. 
(0175 SEQID NO: 139 is a forward PCR primer for the 
amplification of SEQID NO: 212. 
(0176 SEQ ID NO: 140 is a reverse PCR primer for the 
amplification of SEQID NO: 212. 
(0177 SEQ ID NO: 141 is a forward PCR primer for the 
amplification of SEQID NO: 213. 
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(0178 SEQ ID NO: 142 is a reverse PCR primer for the 
amplification of SEQID NO: 213. 
(0179 SEQ ID NO: 143 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 1. 
0180 SEQ ID NO: 144 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 1. 
0181 SEQ ID NO: 145 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 1. 
0182 SEQ ID NO: 146 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 1. 
0183 SEQ ID NO: 147 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 1. 
0184 SEQ ID NO: 148 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 1. 
0185. SEQ ID NO: 149 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 1. 
0186 SEQ ID NO: 150 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 1. 
0187 SEQ ID NO: 151 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 1. 
0188 SEQ ID NO: 152 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 1. 
(0189 SEQ ID NO: 153 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 1. 
(0190 SEQ ID NO: 154 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 1. 
(0191 SEQ ID NO: 155 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 1. 
(0192 SEQ ID NO: 156 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 2. 
(0193 SEQ ID NO: 157 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 2. 
(0194 SEQ ID NO: 158 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 2. 
(0195 SEQ ID NO: 159 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 2. 
(0196) SEQ ID NO: 160 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 2. 
(0197) SEQ ID NO: 161 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 2. 
(0198 SEQ ID NO: 162 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 3. 
(0199 SEQ ID NO: 163 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 3. 
0200 SEQ ID NO: 164 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 3. 
0201 SEQ ID NO: 16.5 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 3. 
0202 SEQ ID NO: 166 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 3. 
0203 SEQ ID NO: 167 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 3. 
0204 SEQ ID NO: 168 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 3. 
0205 SEQ ID NO: 169 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 3. 
0206 SEQ ID NO: 170 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 3. 
0207 SEQ ID NO: 171 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 3. 
0208 SEQ ID NO: 172 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 3. 
0209 SEQ ID NO: 173 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 3. 
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0210 SEQ ID NO: 174 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 3. 
0211 SEQ ID NO: 175 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 4. 
0212 SEQ ID NO: 176 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 4. 
0213 SEQ ID NO: 177 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 4. 
0214 SEQ ID NO: 178 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 4. 
0215 SEQ ID NO: 179 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 4. 
0216 SEQ ID NO: 180 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 4. 
0217 SEQ ID NO: 181 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 5. 
0218 SEQ ID NO: 182 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 5. 
0219 SEQ ID NO: 183 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 5. 
0220 SEQ ID NO: 184 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 5. 
0221 SEQ ID NO: 185 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 5. 
0222 SEQ ID NO: 186 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 5. 
0223 SEQ ID NO: 187 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 5. 
0224 SEQ ID NO: 188 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 5. 
0225 SEQ ID NO: 189 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 5. 
0226 SEQ ID NO: 190 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 6. 
0227 SEQ ID NO: 191 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 6. 
0228 SEQ ID NO: 192 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 6. 
0229 SEQ ID NO: 193 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 6. 
0230 SEQ ID NO: 194 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 6. 
0231 SEQ ID NO: 195 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 6. 
0232 SEQ ID NO: 196 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 6. 
0233 SEQ ID NO: 197 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 7. 
0234 SEQ ID NO: 198 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 7. 
0235 SEQ ID NO: 199 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 7. 
0236 SEQ ID NO: 200 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 7. 
0237 SEQ ID NO: 201 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 7. 
0238 SEQ ID NO: 202 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 7. 
0239 SEQ ID NO: 203 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 7. 
0240 SEQ ID NO: 204 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 8. 
0241 SEQ ID NO: 205 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 8. 
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0242 SEQ ID NO: 206 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 8. 
0243 SEQ ID NO: 207 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 8. 
0244 SEQ ID NO. 208 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 8. 
0245 SEQ ID NO: 209 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 8. 
0246 SEQ ID NO: 210 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 8. 
0247 SEQ ID NO: 211 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 8. 
0248 SEQ ID NO: 212 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 8. 
0249 SEQ ID NO: 213 is a genomic sequence derived 
from Glycine max corresponding to maturity locus 8. 
(0250 SEQID NO: 214 is a probe for the detection of the 
SNP of SEQID NO: 143. 
0251 SEQID NO: 215 is a probe for the detection of the 
SNP of SEQID NO: 143. 
0252) SEQID NO: 216 is a probe for the detection of the 
SNP of SEQID NO: 144. 
0253 SEQID NO: 217 is a probe for the detection of the 
SNP of SEQID NO: 144. 
0254 SEQID NO: 218 is a probe for the detection of the 
SNP of SEQID NO: 145. 
0255 SEQID NO: 219 is a probe for the detection of the 
SNP of SEQID NO: 145. 
0256 SEQID NO: 220 is a probe for the detection of the 
SNP of SEQID NO: 146. 
0257 SEQID NO: 221 is a probe for the detection of the 
SNP of SEQID NO: 146. 
0258 SEQID NO: 222 is a probe for the detection of the 
SNP of SEQID NO: 147. 
0259 SEQID NO: 223 is a probe for the detection of the 
SNP of SEQID NO: 147. 
0260 SEQID NO: 224 is a probe for the detection of the 
SNP of SEQID NO: 148. 
0261 SEQID NO: 225 is a probe for the detection of the 
SNP of SEQID NO: 148. 
0262 SEQID NO: 226 is a probe for the detection of the 
SNP of SEQID NO: 149. 
0263 SEQID NO: 227 is a probe for the detection of the 
SNP of SEQID NO: 149. 
0264 SEQID NO: 228 is a probe for the detection of the 
SNP of SEQID NO: 150. 
0265 SEQID NO: 229 is a probe for the detection of the 
SNP of SEQID NO: 150. 
0266 SEQID NO: 230 is a probe for the detection of the 
SNP of SEQID NO: 151. 
0267 SEQID NO: 231 is a probe for the detection of the 
SNP of SEQID NO: 151. 
0268 SEQID NO: 232 is a probe for the detection of the 
SNP of SEQID NO: 152. 
0269 SEQID NO: 233 is a probe for the detection of the 
SNP of SEQID NO: 152. 
(0270 SEQID NO: 234 is a probe for the detection of the 
SNP of SEQID NO: 153. 
(0271 SEQID NO: 235 is a probe for the detection of the 
SNP of SEQID NO: 153. 
(0272 SEQID NO: 236 is a probe for the detection of the 
SNP of SEQID NO: 154. 
(0273 SEQID NO: 237 is a probe for the detection of the 
SNP of SEQID NO: 154. 
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(0274 SEQID NO: 238 is a probe for the detection of the 
SNP of SEQID NO: 155. 
(0275 SEQID NO: 239 is a probe for the detection of the 
SNP of SEQID NO: 155. 
(0276 SEQID NO: 240 is a probe for the detection of the 
SNP of SEQID NO: 156. 
(0277 SEQID NO: 241 is a probe for the detection of the 
SNP of SEQID NO: 156. 
(0278 SEQID NO: 242 is a probe for the detection of the 
SNP of SEQID NO: 157. 
(0279 SEQID NO: 243 is a probe for the detection of the 
SNP of SEQID NO: 157. 
(0280 SEQID NO: 244 is a probe for the detection of the 
SNP of SEQID NO: 158. 
(0281 SEQID NO: 245 is a probe for the detection of the 
SNP of SEQID NO: 158. 
(0282 SEQID NO: 246 is a probe for the detection of the 
SNP of SEQID NO: 159. 
(0283 SEQID NO: 247 is a probe for the detection of the 
SNP of SEQID NO: 159. 
(0284 SEQID NO: 248 is a probe for the detection of the 
SNP of SEQID NO: 160. 
(0285) SEQID NO: 249 is a probe for the detection of the 
SNP of SEQID NO: 160. 
(0286 SEQID NO: 250 is a probe for the detection of the 
SNP of SEQID NO: 161. 
(0287 SEQID NO: 251 is a probe for the detection of the 
SNP of SEQID NO: 161. 
(0288 SEQID NO: 252 is a probe for the detection of the 
SNP of SEQID NO: 162. 
(0289 SEQID NO: 253 is a probe for the detection of the 
SNP of SEQID NO: 162. 
0290 SEQID NO: 254 is a probe for the detection of the 
SNP of SEQID NO: 163. 
0291 SEQID NO: 255 is a probe for the detection of the 
SNP of SEQID NO: 163. 
0292 SEQID NO: 256 is a probe for the detection of the 
SNP of SEQID NO: 164. 
0293 SEQID NO: 257 is a probe for the detection of the 
SNP of SEQID NO: 164. 
0294 SEQID NO: 258 is a probe for the detection of the 
SNP of SEQID NO: 165. 
0295 SEQID NO: 259 is a probe for the detection of the 
SNP of SEQID NO: 165. 
0296 SEQID NO: 260 is a probe for the detection of the 
SNP of SEQID NO: 166. 
0297 SEQID NO: 261 is a probe for the detection of the 
SNP of SEQID NO: 166. 
0298 SEQID NO: 262 is a probe for the detection of the 
SNP of SEQID NO: 167. 
0299 SEQID NO: 263 is a probe for the detection of the 
SNP of SEQID NO: 167. 
(0300 SEQID NO: 264 is a probe for the detection of the 
SNP of SEQID NO: 168. 
(0301 SEQID NO: 265 is a probe for the detection of the 
SNP of SEQID NO: 168. 
(0302 SEQID NO: 266 is a probe for the detection of the 
SNP of SEQID NO: 169. 
(0303 SEQID NO: 267 is a probe for the detection of the 
SNP of SEQID NO: 169. 
(0304 SEQID NO: 268 is a probe for the detection of the 
SNP of SEQID NO: 170. 
(0305 SEQID NO: 269 is a probe for the detection of the 
SNP of SEQID NO: 170. 
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(0306 SEQID NO: 270 is a probe for the detection of the 
SNP of SEQID NO: 171. 
0307 SEQID NO: 271 is a probe for the detection of the 
SNP of SEQID NO: 171. 
0308 SEQID NO: 272 is a probe for the detection of the 
SNP of SEQID NO: 172. 
0309 SEQID NO: 273 is a probe for the detection of the 
SNP of SEQID NO: 172. 
0310 SEQID NO: 274 is a probe for the detection of the 
SNP of SEQID NO: 173. 
0311 SEQID NO: 275 is a probe for the detection of the 
SNP of SEQID NO: 173. 
0312 SEQID NO: 276 is a probe for the detection of the 
SNP of SEQID NO: 174. 
0313 SEQID NO: 277 is a probe for the detection of the 
SNP of SEQID NO: 174. 
0314 SEQID NO: 278 is a probe for the detection of the 
SNP of SEQID NO: 175. 
0315 SEQID NO: 279 is a probe for the detection of the 
SNP of SEQID NO: 175. 
0316 SEQID NO: 280 is a probe for the detection of the 
SNP of SEQID NO: 176. 
0317 SEQID NO: 281 is a probe for the detection of the 
SNP of SEQID NO: 176. 
0318 SEQID NO: 282 is a probe for the detection of the 
SNP of SEQID NO: 177. 
0319 SEQID NO: 283 is a probe for the detection of the 
SNP of SEQID NO: 177. 
0320 SEQID NO: 284 is a probe for the detection of the 
SNP of SEQID NO: 178. 
0321 SEQID NO: 285 is a probe for the detection of the 
SNP of SEQID NO: 178. 
0322 SEQID NO: 286 is a probe for the detection of the 
SNP of SEQID NO: 179. 
0323 SEQID NO: 287 is a probe for the detection of the 
SNP of SEQID NO: 179. 
0324 SEQID NO: 288 is a probe for the detection of the 
SNP of SEQID NO: 180. 
0325 SEQID NO: 289 is a probe for the detection of the 
SNP of SEQID NO: 180. 
0326 SEQID NO: 290 is a probe for the detection of the 
SNP of SEQID NO: 181. 
0327 SEQID NO: 291 is a probe for the detection of the 
SNP of SEQID NO: 181. 
0328 SEQID NO: 292 is a probe for the detection of the 
SNP of SEQID NO: 182. 
0329 SEQID NO: 293 is a probe for the detection of the 
SNP of SEQID NO: 182. 
0330 SEQID NO: 294 is a probe for the detection of the 
SNP of SEQID NO: 183. 
0331 SEQID NO: 295 is a probe for the detection of the 
SNP of SEQID NO: 183. 
0332 SEQID NO: 296 is a probe for the detection of the 
SNP of SEQID NO: 184. 
0333 SEQID NO: 297 is a probe for the detection of the 
SNP of SEQID NO: 184. 
0334 SEQID NO: 298 is a probe for the detection of the 
SNP of SEQID NO: 185. 
0335i SEQID NO: 299 is a probe for the detection of the 
SNP of SEQID NO: 185. 
0336 SEQID NO:300 is a probe for the detection of the 
SNP of SEQID NO: 186. 
0337 SEQID NO: 301 is a probe for the detection of the 
SNP of SEQID NO: 186. 
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0338 SEQID NO: 302 is a probe for the detection of the 
SNP of SEQID NO: 187. 
0339 SEQID NO:303 is a probe for the detection of the 
SNP of SEQID NO: 187. 
(0340 SEQID NO: 304 is a probe for the detection of the 
SNP of SEQID NO: 188. 
(0341 SEQID NO: 305 is a probe for the detection of the 
SNP of SEQID NO: 188. 
(0342 SEQID NO: 306 is a probe for the detection of the 
SNP of SEQID NO: 189. 
(0343 SEQID NO: 307 is a probe for the detection of the 
SNP of SEQID NO: 189. 
(0344 SEQID NO:308 is a probe for the detection of the 
SNP of SEQID NO: 190. 
(0345 SEQID NO:309 is a probe for the detection of the 
SNP of SEQID NO: 190. 
(0346 SEQID NO:310 is a probe for the detection of the 
SNP of SEQID NO: 191. 
(0347 SEQID NO: 311 is a probe for the detection of the 
SNP of SEQID NO: 191. 
(0348 SEQID NO:312 is a probe for the detection of the 
SNP of SEQID NO: 192. 
(0349 SEQID NO:313 is a probe for the detection of the 
SNP of SEQID NO: 192. 
0350 SEQID NO:314 is a probe for the detection of the 
SNP of SEQID NO: 193. 
0351 SEQID NO: 315 is a probe for the detection of the 
SNP of SEQID NO: 193. 
0352 SEQID NO:316 is a probe for the detection of the 
SNP of SEQID NO: 194. 
0353 SEQID NO:317 is a probe for the detection of the 
SNP of SEQID NO: 194. 
0354 SEQID NO:318 is a probe for the detection of the 
SNP of SEQID NO: 195. 
0355 SEQID NO:319 is a probe for the detection of the 
SNP of SEQID NO: 195. 
0356 SEQID NO: 320 is a probe for the detection of the 
SNP of SEQID NO: 196. 
0357 SEQID NO: 321 is a probe for the detection of the 
SNP of SEQID NO: 196. 
0358 SEQID NO:322 is a probe for the detection of the 
SNP of SEQID NO: 197. 
0359 SEQID NO:323 is a probe for the detection of the 
SNP of SEQID NO: 197. 
0360 SEQID NO: 324 is a probe for the detection of the 
SNP of SEQID NO: 198. 
0361 SEQID NO: 325 is a probe for the detection of the 
SNP of SEQID NO: 198. 
0362 SEQID NO: 326 is a probe for the detection of the 
SNP of SEQID NO: 199. 
0363 SEQID NO:327 is a probe for the detection of the 
SNP of SEQID NO: 199. 
0364 SEQID NO:328 is a probe for the detection of the 
SNP of SEQID NO: 200. 
0365 SEQID NO:329 is a probe for the detection of the 
SNP of SEQID NO: 200. 
0366 SEQID NO: 330 is a probe for the detection of the 
SNP of SEQID NO: 201. 
0367 SEQID NO: 331 is a probe for the detection of the 
SNP of SEQID NO: 201. 
0368 SEQID NO: 332 is a probe for the detection of the 
SNP of SEQID NO: 202. 
0369 SEQID NO: 333 is a probe for the detection of the 
SNP of SEQID NO: 202. 
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0370 SEQID NO:334 is a probe for the detection of the 
SNP of SEQID NO: 203. 
0371 SEQID NO:335 is a probe for the detection of the 
SNP of SEQID NO: 203. 
0372 SEQID NO:336 is a probe for the detection of the 
SNP of SEQID NO. 204. 
0373 SEQID NO:337 is a probe for the detection of the 
SNP of SEQID NO. 204. 
0374 SEQID NO:338 is a probe for the detection of the 
SNP of SEQID NO: 205. 
0375 SEQID NO: 339 is a probe for the detection of the 
SNP of SEQID NO: 205. 
0376 SEQID NO:340 is a probe for the detection of the 
SNP of SEQID NO: 206. 
0377 SEQID NO:341 is a probe for the detection of the 
SNP of SEQID NO: 206. 
0378 SEQID NO:342 is a probe for the detection of the 
SNP of SEQID NO: 207. 
0379 SEQID NO:343 is a probe for the detection of the 
SNP of SEQID NO: 207. 
0380 SEQID NO:344 is a probe for the detection of the 
SNP of SEQID NO. 208. 
0381 SEQID NO:345 is a probe for the detection of the 
SNP of SEQID NO. 208. 
0382 SEQID NO: 346 is a probe for the detection of the 
SNP of SEQID NO: 209. 
0383 SEQID NO:347 is a probe for the detection of the 
SNP of SEQID NO: 209. 
0384 SEQID NO:348 is a probe for the detection of the 
SNP of SEQID NO: 210. 
0385 SEQID NO:349 is a probe for the detection of the 
SNP of SEQID NO: 210. 
0386 SEQID NO:350 is a probe for the detection of the 
SNP of SEQID NO: 211. 
(0387 SEQID NO:351 is a probe for the detection of the 
SNP of SEQID NO: 211. 
0388 SEQID NO:352 is a probe for the detection of the 
SNP of SEQID NO: 212. 
0389 SEQID NO:353 is a probe for the detection of the 
SNP of SEQID NO: 212. 
0390 SEQID NO: 354 is a probe for the detection of the 
SNP of SEQID NO: 213. 
0391 SEQID NO:355 is a probe for the detection of the 
SNP of SEQID NO: 213. 

DEFINITIONS 

0392 A “maturity group value” can be any indicative 
number, symbol, or combination of both that provides an 
indication of when a plant will mature. 
0393 A“dominant maturity allele' is an allele that, when 
present either in single copy (heterozygous) or two copies 
(homozygous), affects the maturity of the plant. 
0394. A “recessive maturity allele is an allele that, when 
present in one copy (heterozygous), does not affect the matu 
rity of a plant. 
0395. As used herein, determinate growth habit refers to 
ceasing of vegetative growth after the main stem terminates in 
a cluster of mature pods. 
0396. As used herein, indeterminate growth habit refers to 
the development of leaves and flowers simultaneously 
throughout a portion of their reproductive period, with one to 
three pods at the terminal apex. 
0397 As used herein, an allelic combination is the com 
bination of alleles present at more than one characterized 
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location or loci. An example of an allelic combination is 
allelic combination 10, which is homozygous dominant at 
maturity genomic region 1; homozygous recessive at matu 
rity genomic region 2; and homozygous dominant at maturity 
genomic region 3. 
0398 As used herein, “line' refers to a group of individual 
plants from the similar parentage with similar traits. An "elite 
line' is any line that has resulted from breeding and selection 
for Superior agronomic performance. Additionally, an elite 
line is sufficiently homogenous and homozygous to be used 
for commercial production. Elite lines may be used in the 
further breeding efforts to develop new elite lines. An elite 
plant is any plant from an elite line. 
0399. As used herein, “a trait” refers to an observable 
and/or measurable characteristic of an organism, such as a 
trait of a plant, for example, tolerance to an herbicide, insect 
and microbe. A trait can be conventional and transgenic. 
Non-limiting examples of traits include herbicide tolerance, 
increased yield, insect control, fungal disease resistance, 
virus resistance, nematode resistance, bacterial disease resis 
tance, mycoplasma disease resistance, altered oils produc 
tion, high oil production, high protein production, germina 
tion and seedling growth control, enhanced animal and 
human nutrition, low raffinose, environmental stress resis 
tant, increased digestibility, industrial enzymes, pharmaceu 
tical proteins, peptides and Small molecules, improved pro 
cessing traits, improved flavor, nitrogen fixation, hybrid seed 
production, reduced allergenicity, biopolymers, and biofuels. 
0400. As used herein, “a transgene’ refers to a foreign 
gene that is placed into an organism by the process of plant 
transformation. In certain aspects, a soybean plant provided 
by the invention may comprise one or more transgene(s). 
04.01. As used herein, “altered” means increased or 
decreased at maturity. In this aspect, a mature seed as defined 
by a seed that is harvested in the field for commercial agri 
cultural practices, such as sale for feed. In an aspect, a Soy 
bean plants are selected for preferred geographies for expres 
sion of at least one phenotypic trait. The phenotypic trait 
includes altered levels of a Substance or a molecule. Such as 
proteins, oils, or gammalinolenic acid. “Altered can include 
any relative increase or decrease of function or production of 
a gene product of interest, in an aspect up to and including 
complete elimination of function or production of that gene 
product. When levels of a gene product are compared, such a 
comparison is preferably carried out between organisms with 
a similar genetic background. Preferably, a similar genetic 
background is a background where the organisms being com 
pared share 50% or greater, more preferably 75% or greater, 
and, even more preferably 90% or greater sequence identity 
of nuclear genetic material. In another aspect, a similar 
genetic background is a background where the plants are 
isogenic except for one or more markers of the present inven 
tion. 
0402. As used herein, a “cultivar is a race or variety of a 
plant that has been created or selected intentionally and main 
tained through cultivation. 
0403. As used herein, the term “tissue culture' indicates a 
composition comprising isolated cells of the same or a dif 
ferent type or a collection of such cells organized into parts of 
a plant. 

DETAILED DESCRIPTION OF THE INVENTION 

0404 Determination of the maturity group value of a soy 
bean plant or seed is important in selecting where a soybean 
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plant should be grown. An aspect of the present invention 
provides for a method of establishing where a plant or seed 
should be grown. A suitable region of a Soybean plant or seed 
can be established. Establishment of a region can include 
selection of a suitable maturity belt region. Maturity belts 
range in the United States from 000 in the extreme northern 
U.S. to VIII in the southern Gulf Coast states. The present 
invention can also be used to determine other maturity belts 
including 1x and X. The present invention can further be 
utilized to determine whether a plant is suitable for one, two, 
or more maturity belts or regions. 
0405. A Suitable geographic region can be selected using a 
method of the present invention. In addition to maturity belts, 
other geographic regions that can be selected include matu 
rity group Oregions. Such as and without limitation, Western 
Maine, North Dakota, Central Montana, Northwestern 
Oregon; maturity group 1 regions, such as and without limi 
tation, northern Wisconsin, South Dakota; maturity group 2 
regions, such as and without limitation, Vermont, Southern 
Massachusetts, Northern Connecticut, New York, Central 
Florida, Michigan, Northern Illinois, Southern Wisconsin, 
Iowa, Nebraska, Colorado, Central California; maturity 
group 3 regions, such as and without limitation, Western New 
Hampshire, Pennsylvania, Ohio, Indiana, Southern Illinois, 
Northern Missouri, Kansas, Southeast Wyoming, Colorado; 
maturity group 4 regions, such as and without limitation, 
Maryland, Northern Virginia, Kentucky, Western West Vir 
ginia, Central Missouri, Texas, Western Oklahoma; maturity 
group 5 regions, such as and without limitation, Central Vir 
ginia, North Carolina, Central and Western North Carolina, 
Mississippi, Louisiana, Tennessee; maturity group 6 regions, 
such as and without limitation, North Carolina, Eastern South 
Carolina; and maturity group 7 regions. Such as and without 
limitation, Georgia, and Alabama. In another aspect, a seed of 
the present invention can be sent to a geographic region that is 
desirable to optimize a trait, such as yield. 
0406. The present invention also provides methods of 
selecting a Suitable geographic region and methods for deter 
mining the maturity group of a soybean plant or seed by 
genotypic analysis. One aspect of the present invention 
includes a method of establishing where a soybean plant 
should be grown by obtaining DNA from the soybean plant; 
and determining if an allele within maturity genomic region 1 
is homozygous or heterozygous using marker SEQ ID NO: 
151. 

0407. The present invention allows the determination of 
allelic combinations. Allelic combinations can be any com 
bination of alleles. In one aspect, it can be a combination of 2. 
3, 4, 5, 6, 7, or 8 pairs of alleles that occupy a genetic locus. In 
another aspect, the alleles can be located within 2, 3, 4, 5, 6, 
7, or 8 or more maturity genomic regions. Such maturity 
regions can be selected from maturity genomic region 1. 
maturity genomic region 2, maturity genomic region3, matu 
rity genomic region 4, maturity genomic region 5, maturity 
genomic region 6, maturity genomic region 7, or maturity 
genomic region 8, etc. 
0408 Alleles at any combination of maturity regions can 
be determined individually or in combination. One illustra 
tive combination is a combination of more than one pair of 
alleles at maturity regions 1, 2, and 3. Another illustrative 
combination is a combination of more than one pair of alleles 
at maturity regions 1 and 2. Allelic combinations” is 

Oct. 16, 2008 

intended to include, without limitation, any of homozygous 
dominant, homozygous recessive, and heterozygous alterna 
tives at a particular locus. 
04.09 Determination of an allele or the combination of 
alleles at a locus or loci can be carried out by any appropriate 
methodology. In an aspect, various assays can be used. Such 
as a Taq-Man(R) assay, Real Time PCR, and nucleic acid 
sequencing, and simple sequence repeat mapping, to detect 
the genotype. In an aspect of the present invention, the assay 
includes a nucleic acid molecule of the present invention. 
Nucleic acids include deoxynucleic acids (DNA) and ribo 
nucleic acids (RNA) and functionally equivalent analogues 
thereof. 
0410 Nucleic acids for use in the present invention can be 
obtained from a plant, such as from a plant part which 
includes a leaf, vascular tissue, flower, pod, seed, root, stem, 
or a portion of any. 
0411. In one aspect, nucleic acids are obtained from a 
plant or plant part using a non-destructive method. In an 
aspect, the plant part is a seed. In an aspect, the nucleic acids 
are obtained from a seed in a non-destructive manner, which 
provides for a seed that is viable. For example, DNA can be 
obtained from a seed by chipping the seed with a sharp knife 
at a part furthest away from the ‘eye’ or by pricking carefully 
with a needle to puncture the seed. Any method that will 
obtain DNA for analysis or allow in situ analysis of the DNA 
can be used provided that the plant or plant part retains the 
ability to grow. If DNA is taken from a seed and the seed is 
still viable, the method can be considered non-destructive. 
Exemplary methods to sample seeds without affecting the 
germination viability of the seeds are detailed in US Patent 
Application Publication 20060042527A1, hereby incorpo 
rated by reference. In an aspect, seeds are sampled by feeding 
the seeds individually to a sampling station, removing a 
sample from the seed in the sampling station, conveying the 
sample to a compartment in a sample tray and conveying the 
seed to a corresponding compartment in a seed tray. 
0412. In an aspect, the maturity genomic region associated 
with plant maturity and plant growth habit of the present 
invention is introduced or selected within the genus Glycine. 
The genus Glycine includes the wild perennial Soybeans and 
have a wide array of genetic diversity. For example, the cul 
tivated soybean (Glycine max (L.) Merr.) and its wild annual 
progenitor (Glycine soia (Sieb. and Zucc.)) belong to the 
Subgenus Soja, contain 2n=40 chromosomes, are cross-com 
patible, usually produce vigorous fertile F hybrids, and carry 
similar genomes. Crosses between cultivated Glycine species 
and wild perennial Glycine species have variable Success 
among accessions. 
0413. The present invention further provides that the 
selected plant is from the group consisting of members of the 
genus Glycine, more specifically from the group consisting of 
Glycine arenaria, Glycine argyrea, Glycine canescens, Gly 
cine clandestine, Glycine curvata, Glycine cyrtoloba, Gly 
cine falcate, Glycine latifolia, Glycine latrobeana, Glycine 
max, Glycine microphylla, Glycine pescadrensis, Glycine 
pindanica, Glycine rubiginosa, Glycine soia, Glycine sp., 
Glycine Stenophita, Glycine tabacina, and Glycine tomen 
tella. In an aspect the plant of the present invention is selected 
from an elite Glycine max line. 
0414. The present invention also provides a soybean plant 
selected for a desired plant maturity by Screening for a matu 
rity marker in the Soybean plant or seed, the selection com 
prising assaying genomic nucleic acids for the presence of a 
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marker molecule that is genetically linked to a genomic 
region associated with a plant maturity in the Soybean plant, 
where the genomic region is also located on a linkage group 
associated with a Soybean plant of a preferred plant maturity. 
0415 Methods of the present invention include determin 
ing if a locus contains a polymorphism, or is homozygous or 
heterozygous at a maturity region selected from maturity 
genomic region 1, maturity genomic region 2, maturity 
genomic region 3, maturity genomic region 4, maturity 
genomic region 5, maturity genomic region 6, maturity 
genomic region 7, and/or maturity genomic region 8 by 
detecting a polymorphism within a nucleic acid molecule 
comprising a sequence or fragment thereof selected from the 
group consisting of SEQID NOs: 143-174, or complements 
thereof. The present invention includes the identification of 
alleles at eight maturity group regions. These regions are 
termed maturity genomic regions 1 through 8. 
0416) The state of homozygosity or heterozygosity and 
dominance or recessivity of maturity genomic region 1 can be 
monitored by assaying for an allele of 1, 2, 3, 4, 5, 6, 7, 8, 9. 
10, 11, 12, or 13 or more genetic markers selected from the 
group consisting of NS0093385, NS0093976, NS0096829, 
NS0097798, NS0098982, NS00995929, NS0099746, 
NS0103749, NS0123747, NS0124601, NS0125408, 
NS0128378, and NS0135390. SNP marker DNA sequences 
for region 1 include those presented as SEQ ID NO: 143 
through SEQ ID NO: 155 and can be amplified using the 
primers indicated as SEQID NO: 1 through SEQID NO: 26 
with probes indicated as SEQID NO: 214 through SEQ ID 
NO: 239. In another aspect, a maturity genomic region 1 is a 
region associated with SEQ ID NOs: 143-149, 154-155. In 
another aspect, a maturity genomic region 1 is a region asso 
ciated with SEQID NO: 149 or SEQID NO: 151 or both. In 
an aspect, maturity genomic region 1 can span 1 centiMorgan 
(cM), 5 cM, 10 cM, 15 cM, 20 cM, or 30 cM either side of 
SEQID NO: 149 or SEQID NO: 151. 
0417. An aspect of the present invention includes a 
method of determining if a soybean seed will grow into a 
Soybean plant having a maturity group of III-VI by determin 
ing a homozygous or heterozygous marker within the Soy 
bean seed using a marker with the nucleic acid sequence of 
SEQ ID NO: 151. In a preferred aspect, the homozygous 
marker can be recessive or dominant. In another preferred 
aspect, the maturity of the plant is delayed where the marker 
is homozygous dominant. 
0418. Another aspect of the present invention includes a 
method of determining if a soybean seed will grow into a 
soybean plant having a maturity group between 0.0-III.0 
comprising determining if an 11-basepairinsertion within the 
nucleic acid sequence of SEQID NO: 149 exists in the soy 
bean seed. 
0419. The state of homozygosity or heterozygosity and 
dominance or recessivity of maturity genomic region 2 may 
be monitored by assaying for an allele of 1, 2, 3, 4, 5, or 6 or 
more genetic markers including those selected from the group 
consisting of NS01 18907, NS0122182, NS0126989, 
NS097952, NS0123506 and NS0095677. SNP marker DNA 
sequences for region 2 include those presented as SEQ ID 
NO: 156 through SEQID NO: 161 and can be amplified using 
the primers indicated as SEQIDNO: 27 through SEQID NO: 
38 with probes indicated as SEQID NO: 240 through SEQID 
NO: 251. In another aspect, a maturity genomic region 2 is a 
region associated with SEQID NO: 158. In another aspect, a 
maturity genomic region2 is a region associated with SEQID 
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NOS: 156-161. In an aspect, maturity genomic region 2 can 
span 1 cM, 5 cM, 10 cM, 15 cM, 20 cM, or 30 cMeither side 
of SEQ ID NO: 158. 
0420. The state of homozygosity or heterozygosity and 
dominance or recessivity of maturity genomic region 3 may 
be monitored by assaying for an allele of 1, 2, 3, 4, 5, 6, 7, 8, 
9, 10, 11, 12, or 13 or more genetic markers including those 
selected from the group consisting of NS0098853, 
NS0092561, NS00931.97, NS0094891, NS0096225, 
NS0103853, NS0113929, NS0115535, NS0121511, 
NS0136544, NS01 19569, NS0123708, and NS0114317. 
SNP marker DNA sequences for region 3 including those 
presented as SEQID NO: 162 through SEQID NO: 174 and 
can be amplified using the primers indicated as SEQID NO: 
39 through SEQID NO: 64 with probes indicated as SEQID 
NO: 252 through SEQ ID NO: 277. In another aspect, a 
maturity genomic region3 is a region associated with SEQID 
NOs: 164, 167, 171-174. In another aspect, a maturity 
genomic region 3 is a region associated with SEQ ID NO: 
169. In an aspect, maturity genomic region 3 can span 1 cM, 
5 cM, 10 cM, 15 cM, 20 cM, or 30 cMeither side of SEQID 
NO: 169. 

0421. The state of homozygosity or heterozygosity and 
dominance or recessivity of maturity genomic region 4 may 
be monitored by assaying for an allele of 1, 2, 3, 4, 5, or 6 or 
more genetic markers including those selected from the group 
consisting of NS0092743, NS0098176, NS0100078, 
NSO137415, NS0095530, and NSO129004. SNP marker 
DNA sequences for region 4 are presented as SEQ ID NO: 
175 through SEQID NO: 180 and can be amplified using the 
primers indicated as SEQID NO: 65 through SEQID NO: 76 
with probes indicated as SEQ ID NO: 278-289. In another 
aspect, a maturity genomic region 4 is a region associated 
with SEQID NO: 178. In an aspect, maturity genomic region 
4 can span 1 cM, 5 cM, 10cM, 15 cM, 20 cM, or 30 cMeither 
side of SEQID NO: 178. An aspect of the present invention 
includes a method of detecting maturity genomic region 4 by 
detecting an allele using a marker selected from any of SEQ 
ID NO: 175-18O. 

0422 The state of homozygosity or heterozygosity and 
dominance or recessivity of maturity genomic region 5 may 
be monitored by assaying for an allele of 1, 2, 3, 4, 5, 6, 7, 8, 
or 9 or more genetic markers including those selected from 
the group consisting of NS0120015, NS0113878, 
NS0101863, NS0115066, NS0123168, NS01 19165, 
NSO123724, NSO 103446, and NS0099024. SNP marker 
DNA sequences for region 5 including those presented as 
SEQ ID NO: 181 through SEQ ID NO: 189 and can be 
amplified using the primers indicated as SEQ ID NO: 77 
through SEQ ID NO: 94 with probes indicated as SEQ ID 
NO: 290 through SEQ ID NO: 307. In another aspect, a 
maturity genomic region 5 is a region associated with SEQID 
NO: 187. In an aspect, maturity genomic region 5 can span 1 
cM, 5 cM, 10 cM, 15 cM, 20 cM, or 30 cMeither side of SEQ 
ID NO: 187. An aspect of the present invention includes a 
method of detecting maturity genomic region 5 by detecting 
an allele using a marker selected from any of SEQ ID NO: 
181-189. 

0423. The state of homozygosity or heterozygosity and 
dominance or recessivity of maturity genomic region 6 may 
be monitored by assaying for an allele of 1, 2, 3, 4, 5, 6, or 7 
or more genetic markers including those selected from the 
group consisting of NS0116125, NS0125770, NS0103755, 
NS0125713, NS0124590, NS01 19281, and NS0102717. 
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SNP marker DNA sequences for region 6 including those 
presented as SEQID NO: 190 through SEQID NO: 196 and 
can be amplified using the primers indicated as SEQID NO: 
95 through SEQID NO: 108 with probes indicated as SEQID 
NO: 308 through SEQ ID NO: 321. In another aspect, a 
maturity genomic region 6 is a region associated with SEQID 
NO: 192. In an aspect, maturity genomic region 6 can span 1 
cM, 5 cM, 10 cM, 15 cM, 20 cM, or 30 cMeither side of SEQ 
ID NO: 192. An aspect of the present invention includes a 
method of detecting maturity genomic region 6 by detecting 
an allele using a marker selected from any of SEQ ID NO: 
190-196. 

0424 The state of homozygosity or heterozygosity and 
dominance or recessivity of maturity genomic region 7 may 
be monitored by assaying for an allele of 1, 2, 3, 4, 5, 6, or 7 
or more genetic markers including those selected from the 
group consisting of NS0095211, NS0099531, NS00994.17, 
NS0097307, NS0103004, NS0102630, and NS0102915. 
SNP DNA sequences for region 7 including those presented 
as SEQ ID NO: 197 through SEQ ID NO: 203 and can be 
amplified using the primers indicated as SEQ ID NO: 109 
through SEQID NO: 122 with probes indicated as SEQ ID 
NO: 322 through SEQ ID NO: 335. In another aspect, a 
maturity genomic region 7 is a region associated with SEQID 
NO: 202. In an aspect, maturity genomic region 7 can span 1 
cM, 5 cM, 10 cM, 15 cM, 20 cM, or 30 cMeither side of SEQ 
ID NO: 202. An aspect of the present invention includes a 
method of detecting maturity genomic region 7 by detecting 
an allele using a marker selected from any of SEQ ID NO: 
197-2O3. 

0425 The state of homozygosity or heterozygosity and 
dominance or recessivity of maturity genomic region 8 may 
be monitored by assaying for an allele of 1, 2, 3, 4, 5, 6, 7, 8, 
9, or 10 or more genetic markers including those selected 
from the group consisting of N0102362, NS0100652, 
NS017716, NS01 19574, NS0127728, NS0099639, 
NS0103255, NS0119106, NS0101020, and NS0101779. 
SNP DNA sequences for region 8 including those presented 
as SEQ ID NO: 204 through SEQ ID NO: 213 and can be 
amplified using the primers indicated as SEQ ID NO: 123 
through SEQID NO: 142 with probes indicated as SEQ ID 
NO: 336 through SEQ ID NO: 355. In another aspect, a 
maturity genomic region 8 is a region associated with SEQID 
NO. 204. In an aspect, maturity genomic region 8 can span 1 
cM, 5 cM, 10 cM, 15 cM, 20 cM, or 30 cMeither side of SEQ 
ID NO: 204. An aspect of the present invention includes a 
method of detecting maturity genomic region 8 by detecting 
an allele using a marker selected from any of SEQ ID NO: 
204-213 

0426 Nucleic acid molecules of the present invention or 
fragments thereofare capable of specifically hybridizing to 
other nucleic acid molecules, also included in the present 
invention, under certain circumstances. In an aspect, the 
nucleic acid molecules of the present invention contain any of 
SEQID NO: 143-213, complements thereofand fragments of 
any. In another aspect, the nucleic acid molecules of the 
present invention include nucleic acid molecules that hybrid 
ize, for example, under high or low stringency, Substantially 
homologous sequences, or that have both to these molecules. 
As used herein, two nucleic acid molecules are capable of 
specifically hybridizing to one another if the two molecules 
are capable of forming an anti-parallel, double-stranded 
nucleic acid structure. A nucleic acid molecule is the 
“complement of another nucleic acid molecule if they 
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exhibit complete complementarity. As used herein, molecules 
exhibit “complete complementarity” when every nucleotide 
of one of the molecules is complementary to a nucleotide of 
the other. Two molecules are “minimally complementary’ if 
they can hybridize to one another with sufficient stability to 
permit them to remain annealed to one another under at least 
conventional “low-stringency' conditions. Similarly, the 
molecules are “complementary’ if they can hybridize to one 
another with sufficient stability to permit them to remain 
annealed to one another under conventional “high-strin 
gency' conditions. Conventional stringency conditions are 
described by Sambrooketal. In: Molecular Cloning, A Labo 
ratory Manual, 2nd Edition, Cold Spring Harbor Press, Cold 
Spring Harbor, N.Y. (1989)), and by Haymes et al., In: 
Nucleic Acid Hybridization, A Practical Approach, IRL 
Press, Washington, D.C. (1985). Departures from complete 
complementarity are therefore permissible, as long as Such 
departures do not completely preclude the capacity of the 
molecules to form a double-stranded structure. In order for a 
nucleic acid molecule to serve as a primer or probe it need 
only be sufficiently complementary in sequence to be able to 
form a stable double-stranded structure under the particular 
Solvent and salt concentrations employed. 
0427 As used herein, a substantially homologous 
sequence is a nucleic acid sequence that will specifically 
hybridize to the complement of the nucleic acid sequence to 
which it is being compared under high Stringency conditions. 
The nucleic-acid probes and primers of the present invention 
can hybridize under stringent conditions to a target DNA 
sequence. The term “stringent hybridization conditions” is 
defined as conditions under which a probe or primer hybrid 
izes specifically with a target sequence(s) and not with non 
target sequences, as can be determined empirically. The term 
“stringent conditions” is functionally defined with regard to 
the hybridization of a nucleic-acid probe to a target nucleic 
acid (i.e., to a particular nucleic-acid sequence of interest) by 
the specific hybridization procedure discussed in Sambrook 
et al., 1989, at 9.52-9.55. See also, Sambrook et al., 1989 at 
9.47-9.52, 9.56-9.58; Kanehisa, Nucl. Acids Res. 12:203-213, 
1984; and Wetmur and Davidson, J. Mol. Biol. 31:349-370, 
1968. Appropriate stringency conditions that promote DNA 
hybridization are, for example, 6.0x sodium chloride/sodium 
citrate (SSC) at about 45° C., followed by a wash of 2.0xSSC 
at 50° C., are known to those skilled in the art or can be found 
in Current Protocols in Molecular Biology, John Wiley & 
Sons, N.Y., 1989, 6.3.1-6.3.6. For example, the salt concen 
tration in the wash step can be selected from a low stringency 
of about 2.0xSSC at 50° C. to a high stringency of about 
0.2xSSC at 50° C. In addition, the temperature in the wash 
step can be increased from low stringency conditions at room 
temperature, about 22°C., to high Stringency conditions at 
about 65° C. Both temperature and salt may be varied, or 
either the temperature or the salt concentration may be held 
constant while the other variable is changed. 
0428 For example, hybridization using DNA or RNA 
probes or primers can be performed at 65°C. in 6xSSC, 0.5% 
SDS, 5xDenhardt's, 100 g/mL nonspecific DNA (e.g., soni 
cated salmon sperm DNA) with washing at 0.5xSSC, 0.5% 
SDS at 65° C., for high stringency. 
0429. It is contemplated that lower stringency hybridiza 
tion conditions such as lower hybridization and/or washing 
temperatures can be used to identify related sequences having 
a lower degree of sequence similarity if specificity of binding 
of the probe or primer to target sequence(s) is preserved. 
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Accordingly, the nucleotide sequences of the present inven 
tion can be used for their ability to selectively form duplex 
molecules with complementary stretches of DNA, RNA, or 
cDNA fragments. Detection of DNA segments via hybridiza 
tion is well-knownto those of skill in the art, and thus depend 
ing on the application envisioned, one will desire to employ 
varying hybridization conditions to achieve varying degrees 
of selectivity of probe towards target sequence and the 
method of choice will depend on the desired results. 
0430 AS used herein, an agent, be it a naturally occurring 
molecule or otherwise may be “substantially purified, if 
desired, referring to a molecule separated from Substantially 
all other molecules normally associated with it in its native 
state. More preferably a substantially purified molecule is the 
predominant species present in a preparation. A substantially 
purified molecule may be greater than 60% free, preferably 
75% free, more preferably 90% free, and most preferably 
95% free from the other molecules (exclusive of solvent) 
present in the natural mixture. The term “substantially puri 
fied” is not intended to encompass molecules present in their 
native state. 
0431. The agents of the present invention will preferably 
be “biologically active' with respect to either a structural 
attribute. Such as the capacity of a nucleic acid to hybridize to 
another nucleic acid molecule, or the ability of a protein to be 
bound by an antibody (or to compete with another molecule 
for such binding). Alternatively, such an attribute may be 
catalytic, and thus involve the capacity of the agent to mediate 
a chemical reaction or response. 
0432. The agents of the present invention may also be 
recombinant. As used herein, the term recombinant means 
any agent (e.g. DNA, peptide etc.), that is, or results, however 
indirect, from human manipulation of a nucleic acid mol 
ecule. 
0433. The agents of the present invention may be labeled 
with reagents that facilitate detection of the agent (e.g. fluo 
rescent labels (Prober et al., Science 238:336-340 (1987); 
European Patent No. 144914), chemical labels (U.S. Pat. No. 
4.582,789; U.S. Pat. No. 4,563,417), modified bases (Euro 
pean Patent No. 1 19448), all of which are herein incorporated 
by reference in their entirety). 
0434 In an aspect, an agent of the present invention will 
specifically hybridize to one or more of the nucleic acid 
molecules set forth in SEQID NO: 143 through SEQID NO: 
213 or complements thereof or fragments of either under 
moderately stringent conditions, for example at about 2.0x 
SSC and about 65° C. In an aspect, a nucleic acid of the 
present invention will specifically hybridize to one or more of 
the nucleic acid molecules set forth in SEQ ID NO: 143 
through SEQ ID NO: 213 or complements or fragments of 
either under high Stringency conditions. 
0435 Agents of the present invention include genetic 
markers. Examples of such markers include nucleic acid mol 
ecules comprising nucleic acid sequences selected from the 
group consisting of SEQ ID NOs: 143-213. Examples of 
public marker databases include, for example: Soybase, an 
Agricultural ResearchService, and United States Department 
of Agriculture. Other genetic markers are disclosed within. 
0436 Agents of the present invention include fragment 
nucleic acid molecules of the present invention. Fragments 
can contain significant portions of, or indeed most of SEQID 
NOs: 143-213. In an aspect, the fragments are between 100 
and 200 consecutive residues, 150 and 300 consecutive resi 
dues, 50 and 150 consecutive residues, or 20 and 50 consecu 
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tive residues long of a nucleic molecule of the present inven 
tion. In another aspect, the fragment comprises at least 50, 
100, 200, 300, 400, or 500 consecutive residues of SEQ ID 
NOs: 143-213. In an aspect, a fragment nucleic acid molecule 
is capable of selectively hybridizing to SEQ ID NOs: 143 
213. 
0437. In one aspect of the present invention, a preferred 
marker nucleic acid molecule of the present invention has the 
nucleic acid sequence set forth in SEQID NO: 143 through. 
SEQ ID NO: 213 or complements thereof or fragments of 
either. In another aspect of the present invention, a preferred 
marker nucleic acid molecule of the present invention shares 
between 80% and 100% or 90% and 100% sequence identity 
with the nucleic acid sequence set forth in SEQID NO: 143 
through SEQ ID NO: 213 or complement thereof or frag 
ments of either. In a further aspect of the present invention, a 
preferred marker nucleic acid molecule of the present inven 
tion shares between 95% and 100% sequence identity with 
the sequence set forth in SEQID NO: 143 through SEQ ID 
NO: 213 or complement thereof or fragments of either. In an 
aspect of the present invention, a preferred marker nucleic 
acid molecule of the present invention shares between 98% 
and 100% sequence identity with the nucleic acid sequence 
set forth in SEQ ID NO: 143 through SEQ ID NO: 213 or 
complement thereof or fragments of either. 
0438. The percent identity is preferably determined using 
the “Best Fit” or “Gap' program of the Sequence Analysis 
Software PackageTM (Version 10; Genetics Computer Group, 
Inc., University of Wisconsin Biotechnology Center, Madi 
son, Wis.). "Gap' utilizes the algorithm of Needleman and 
Wunsch to find the alignment of two sequences that maxi 
mizes the number of matches and minimizes the number of 
gaps. “BestFit” performs an optimal alignment of the best 
segment of similarity between two sequences and inserts gaps 
to maximize the number of matches using the local homology 
algorithm of Smith and Waterman. The percent identity cal 
culations may also be performed using the Megalign program 
of the LASERGENE bioinformatics computing suite (default 
parameters, DNASTAR Inc., Madison, Wis.). The percent 
identity is most preferably determined using the “Best Fit' 
program using default parameters. 
0439. The present invention further provides one or more 
single nucleotide polymorphism (SNP) markers. The detec 
tion of polymorphic sites in a sample of DNA, RNA, or cDNA 
may be facilitated through the use of nucleic acid amplifica 
tion methods. Such methods include those that specifically 
increase the concentration of polynucleotides that span the 
polymorphic site, or include that site and sequences located 
either distal or proximal to it. Such amplified molecules can 
be readily detected by gel electrophoresis or other means. 
0440 A method of achieving such amplification employs 
the polymerase chain reaction (PCR) (Mullis et al. 1986 Cold 
Spring Harbor Symp. Quant. Biol. 51:263-273; European 
Patent No. 50,424; European Patent No. 84,796: European 
Patent No. 258,017; European Patent No. 237,362: European 
Patent No. 201184; U.S. Pat. No. 4,683,202; U.S. Pat. No. 
4.582,788; and U.S. Pat. No. 4,683,194), using primer pairs 
that are capable of hybridizing to the proximal sequences that 
define a polymorphism in its double-stranded form. 
0441 Alleles that associate with plant maturity can be 
determined based on linkage analysis of plants and nucleic 
acid molecules of the present invention. A number of molecu 
largenetic maps of Glycine have been reported (Mansuretal. 
CropSci. 36: 1327-1336 (1996); Shoemaker et al., Genetics 
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144; 329-338 (1996); Shoemaker et al., CropScience 32: 
1091-1098 (1992), Shoemaker et al., CropScience 35:436 
446 (1995); Tinley and Rafalski, J. Cell Biochem. Suppl. 14E: 
291 (1990); Cregan et al., Crop Science 39:1464-1490 
(1999)). Glycine max, Glycine soia and Glycine maxx. Gly 
cine soia share linkage groups (Shoemaker et al., Genetics 
144; 329-338 (1996)). A linkage group (LG) is a set of genes 
that tend to be inherited together from generation to genera 
tion. As used herein, reference to the linkage groups (LG), 
D1b; C2; O. L.; and I and of Glycine max refers to the linkage 
group that corresponds to linkage groups, D1b, C2, O. L.; and 
I from the genetic map of Glycine max (Mansur et al., Crop 
Science. 36: 1327-1336 (1996)); Cregan et al., CropScience 
39:1464-1490 (1999), and Soybase, Agricultural Research 
Service, United States Department of Agriculture. 
0442 Genome-wide surveys revealed SNP markers asso 
ciated with maturity genomic region 1 are located on linkage 
group (LG) C2, maturity genomic region 2 is located on LG 
0, maturity genomic region 3 is located on LG L. maturity 
genomic region 4 is located on LGI, maturity genomic region 
5 is located on LG L. maturity genomic region 6 is located on 
LG D1b+W, maturity genomic region 7 is located on LG G, 
and maturity genomic region 8 is located on LGM. 
0443) In an aspect, the present invention can be used to 
identify additional markers associated with maturity genomic 
regions 1-8. The present invention includes a maturity marker 
within 1 cM, 5 cM, 10 cM, 15 cM, or 30 cM of SEQID NO: 
143-213. Similarly, one or more markers mapped within 1, 5, 
10, 20 and 30 cM or less from the marker molecules of the 
present invention can be used for the selection or introgres 
sion of the region associated with maturity and/or plant 
growth habit. The present invention includes a maturity 
marker that is linked with SEQID NO: 143-213 and delays 
maturity. The present invention includes a Substantially puri 
fied nucleic acid molecule comprising a maturity marker 
within 5 kilobases, 10 kilobases, 20 kilobases, 30 kilobases, 
100 kilobases, 500 kilobases, 1,000 kilobases, 10,000 kilo 
bases, 25,000 kilobases, or 50,000 kilobases of a marker 
selected from the group consisting of SEQID NO: 143-213. 
The present invention includes a maturity marker within 5 
kilobases, 10 kilobases, 20 kilobases, 30 kilobases, 100 kilo 
bases, 500 kilobases, 1,000 kilobases, 10,000 kilobases, 
25,000 kilobases, or 50,000 kilobases of any of SEQID NO: 
143-213 that cosegregates with any of SEQID NO: 143-213. 
Similarly, one or more markers mapped within 5 kilobases, 10 
kilobases, 20 kilobases, 30 kilobases, 100 kilobases, 500 
kilobases, 1,000 kilobases, 10,000 kilobases, 25,000 kilo 
bases, or 50,000 kilobases or less from the marker molecules 
of the present invention can be used for the selection or 
introgression of the region associated with maturity and/or 
plant growth habit. 
0444. A maturity genomic region is a physical region of a 
plant chromosome that has been associated with determining 
a plant's maturity date. A plant is considered mature when 
95% of its pods have reached their mature color. In one aspect 
of the present invention, the maturity date of a plant is the 
number of days after August 31 in the northern hemisphere. 
Alleles of maturity genomic regions 1-8 can influence the 
maturity date of a plant. 
0445. In one aspect, the maturity date of a plant can deter 
mine the maturity group of a plant. Herein, relative maturity 
refers to a soybean plant maturity group Subdividing a matu 
rity group into tenths, for example III.5. Relative maturity 
provides a more exact description of plant maturity. The 
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number following the decimal point refers to the relative 
earliness or lateness with a maturity group, for example, IV.2 
is an early group IV variety and IV.9 is a late group IV. 
0446. In another aspect, maturity group can be determined 
by reference to a commercialized strain for a maturity group. 
For example, a commercialized strain with a known maturity 
group is grown in an experiment with a new Soybean line and 
the relative maturity of the new soybean line is ascertained by 
counting the number of days after August 31st and comparing 
to the commercialized strain. Maturity group refers to an 
industry division of groups of varieties based on a range in 
latitudes which the plant is best adapted and most productive. 
Soybean varieties are classified into 13 recognized maturity 
groups with the designations ranging from maturity groups 
000, 00, 0, and I through X, where 000 represents the earliest 
maturing variety and X represents the latest maturing variety. 
The maturity groups have corresponding maturity belts. 
0447 Soybean plants in maturity groups 000 to IV have an 
indeterminate plant habit, while Soybean plants in maturity 
groups V through X have a determinate plant habit. Early 
maturity varieties (000 to III) are adapted to northern latitudes 
with longer day lengths with the maturity designation 
increasing in Southern latitudes with shorter day lengths. 
0448. An increase in maturity can correlate with an 
increase in yield or other traits such as oil concentration. The 
correlation of plant maturity and other traits confounds the 
evaluation of potential markers and candidate genes associ 
ated with other traits such as yield. Identification of genomic 
regions associated with plant maturity, but not with another 
trait, can allow breeders to genetically fix plant maturity 
within a soybean plant and separately elucidate other traits, 
Such as those associated with yield. 
0449 The present invention includes a method of estab 
lishing where a soybean plant or soybean seed should be 
grown by determining the allelic combination of a Soybean 
plant or soybean seed by obtaining DNA from a soybean plant 
or soybean seed; determining if alleles at a locus within 
maturity genomic region 1 are homozygous or heterozygous; 
determining if alleles at a locus within maturity genomic 
region 2 are homozygous or heterozygous; determining if 
alleles at a locus within maturity genomic region 3 are 
homozygous or heterozygous; determining the allelic com 
bination of the alleles within maturity genomic regions 1, 2, 
and 3; and assigning a maturity group value to the Soybean 
plant or soybean seed. In a preferred aspect, determining if 
alleles at a locus are homozygous or heterozygous includes 
detecting a polymorphism with a nucleic acid molecule hav 
ing a sequence of any of SEQID NOs: 143-174, or comple 
ments thereof. 

0450. In another aspect, the present invention includes a 
method of establishing where a soybean plant or soybean seed 
should be grown by determining the allelic combination of a 
soybean plant or soybean seed by obtaining DNA from a 
Soybean plant or soybean seed; determining if alleles at a 
locus within maturity genomic region 1 are homozygous or 
heterozygous; determining if alleles at a locus within matu 
rity genomic region 2 are homozygous or heterozygous; 
determining if alleles at a locus within maturity genomic 
region 3 are homozygous or heterozygous; determining if 
alleles at a locus within maturity genomic region 2 are 
homozygous or heterozygous; determining the allelic com 
bination of the alleles within maturity genomic regions 1, 2, 3 
and 4; and assigning a maturity group value to the Soybean 
plant or soybean seed. 
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0451. The present invention also includes a method of 
providing information about the maturity of a Soybean plant 
or soybean seed by obtaining DNA from the soybean seed or 
Soybean plant and determining the allelic profile at a locus of 
genomic region 4. 
0452. The present invention also includes a method of 
establishing where a Soybean plant or soybean seed should be 
grown by determining the allelic combination of a soybean 
plant or soybean seed by obtaining DNA from a soybean plant 
or soybean seed; determining if an allele within maturity 
genomic region 1 is homozygous or heterozygous; determin 
ing if an allele within maturity genomic region 2 is homozy 
gous or heterozygous; determining if an allele within matu 
rity genomic region 3 is homozygous or heterozygous; and 
determining the allelic combination of the alleles within 
maturity genomic regions 1, 2, and 3. 
0453. In a preferred aspect, the soybean plant or soybean 
seed is homozygous for the alleles within maturity genomics 
regions 1, 2, and 3. In a preferred aspect, the homozygous 
alleles are either dominant or recessive. In another aspect, the 
Soybean plant or soybean seed is homozygous for the alleles 
within maturity genomics regions 1 and 2. In a preferred 
aspect, the homozygous alleles are either dominant or reces 
sive. In another aspect, the Soybean plant or soybean seed is 
homozygous for the alleles within maturity genomics regions 
2 and 3. In a preferred aspect, the homozygous alleles are 
either dominant or recessive. In another aspect, the Soybean 
plant or soybean seed is heterozygous for the alleles within 
maturity genomics regions 1, 2, and 3. In another aspect, the 
Soybean plant or soybean seed is heterozygous for the alleles 
within maturity genomics regions 1 and 2. In another aspect, 
the Soybean plant or soybean seed is heterozygous for the 
alleles within maturity genomics regions 2 and 3. In a pre 
ferred aspect, the allelic combination is allelic combination 
10, allelic combination 11, allelic combination 12, allelic 
combination 13, allelic combination 14, allelic combination 
15, allelic combination 16, allelic combination 17, allelic 
combination 18, and allelic combination 19. 
0454. An aspect of the present invention includes a 
method of establishing where a soybean plant or soybean seed 
should be grown by determining the allelic combination of a 
soybean plant by obtaining DNA from a soybean plant or 
Soybean seed; determining if an allele within maturity 
genomic region 1 is homozygous or heterozygous; determin 
ing if an allele within maturity genomic region 2 is homozy 
gous or heterozygous; determining the allelic combination of 
the alleles within maturity genomic regions 1 and 2; and 
assigning a maturity growth value to the Soybean plant or 
Soybean seed. In a preferred aspect, determining whether an 
allele is homozygous or heterozygous includes detecting a 
polymorphism from any of SEQID NOs: 143-161. In a pre 
ferred aspect, the allelic combination is allelic combination 1, 
allelic combination 2, allelic combination 3, allelic combina 
tion 4, allelic combination 5, allelic combination 6, allelic 
combination 7, allelic combination 8, and allelic combination 
9. In a preferred aspect, the Soybean plant or soybean seed is 
obtained from a cross of an early maturity group parent Soy 
bean plant and a mid-maturity parent soybean plant. In a 
preferred aspect, the early maturity group parent soybean 
plant is between 00.0-I.0 and the mid-maturity parent soy 
bean plant is between III.0-IV.9 
0455 An aspect of the present invention includes a 
method to determine if a Soybean plant has a maturity group 
of 0.0-III.9 by determining if an allele within maturity 
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genomic region 1 is homozygous or heterozygous; determin 
ing if an allele within maturity genomic region 2 is homozy 
gous or heterozygous; and assigning a maturity group value 
for the soybean plant between 0.0-III.9. In a preferred aspect, 
maturity in the soybean plant is reached at least 5 days before 
a Soybean plant that is homozygous dominant within maturity 
genomic region 1 homozygous dominant within maturity 
genomic region2 and is grown under the same environmental 
conditions. 
0456. Another aspect of the present invention includes a 
method to determine if the maturity of a soybean plant is in a 
00.0-III.0 maturity group by determining if an allele within 
maturity genomic region 1 is homozygous or heterozygous; 
determining if an allele within maturity genomic region 2 is 
homozygous or heterozygous; and assigning a maturity group 
value for the soybean plant between 00.0-III.0. In a preferred 
aspect, a selected Soybean seed is homozygous recessive at 
maturity genomic region 1 and homozygous recessive at 
maturity genomic region 2 and has a maturity group between 
0.5-II.0. In a preferred aspect, a soybean seed is selected that 
is homozygous recessive at maturity genomic region 1 and 
heterozygous dominant at maturity genomic region 2 and has 
a maturity group between 1.5-II.9. 
0457. The present invention includes a method where the 
maturity group of a progeny plant is predicted by whether an 
allele in maturity genomic region 1 is homozygous dominant, 
homozygous recessive, or heterozygous and whetheran allele 
in maturity genomic region 2 is homozygous dominant, 
homozygous recessive, or heterozygous. In an aspect, if the 
maturity group of a plant is between 0 and II, the maturity 
group can be identified by determining the allelic combina 
tion of maturity genomic regions 1 and 2 in a plant or seed. 
See, for example, Table 9. 
0458 Inan alternate aspect, if the maturity group of a plant 

is between III and V, the maturity group can be identified by 
determining the allelic combination of maturity genomic 
regions 1, 2 and 3 in a plant or seed. See, for example, Table 
9. In an aspect, if the maturity group of a plant is between IV 
and V, the maturity group can be identified by determining the 
allelic combination of maturity genomic regions 1, 2 and 3 in 
a plant or seed. See, for example, Table 9. 
0459. In another aspect, the maturity group of the parent 
plants is known. In an aspect, the maturity groups of the 
parent plants are different by more than 10 days, between 10 
days 20 days, between 10 days-30 days, more than 2 matu 
rity groups, less than 2 maturity groups, between maturity 
groups 000 and VI. In an aspect, the maturity group of a 
progeny plant resulting from a cross with at least one parent 
having a maturity group of 0-II is identified by determining 
the allelic combination of maturity genomic regions 1 and 2. 
In another aspect, the maturity group of a progeny plant 
resulting from a cross with parent plants having a maturity 
group of III, IV, V, or III-V is identified by determining the 
allelic combination of maturity genomic regions 1, 2 and 3. 
0460. In an aspect, more dominant alleles at a locus in a 
maturity group region correlate with a delay in maturity. In 
another aspect, an increase in the number of dominant alleles 
correlates with a delay in maturity. 
0461. In an aspect, parent plants with a difference in matu 
rity group greater than 1.5, 2, 2.5, 3, 3.5 are crossed and their 
maturity group identified by determining the allelic combi 
nation. In an aspect, parent plants with a difference in matu 
rity group between 1 and 3, between 1 and 4, between 2 and 
3, between 2 and 5, between 2 and 6, between 2 and 7 are 
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crossed and their maturity group identified by determining 
the allelic combination of the progeny. In an aspect, parent 
plants with a difference in maturity group greater than 1.5, 2. 
2.5, 3, 3.5 are crossed and their maturity group identified by 
determining the allelic combination. 
0462. In an aspect, a progeny plant has a maturity group 
earlier than one parent by 5, 10, or 15 days. In another aspect 
a progeny plant has a maturity group later than one parent 
plant by 5, 10, or 15 days. In an aspect, a progeny plant has a 
maturity group earlier than both parents by 5, 10, or 15 days. 
In another aspect, a progeny plant has a maturity group later 
than both parent plants by 5, 10, or 15 days. 
0463. In an aspect, an early parent of maturity group 0.1 is 
crossed with a later maturity parent plant that is a 1.9, and the 
progeny plants with allelic combination 1 are 0.1-0.5 matu 
rity. In another aspect, an early parent with maturity of 0.9 is 
crossed with a plant having 3.5 maturity, and the plants having 
allelic combination 1 are maturity group 1.0-1.5. 
0464. In an aspect, the maturity group of a progeny seed is 
determined from a cross between a very early maturity parent 
plant with a later maturity parent plant. In an aspect, the very 
early maturity parent plant is a maturity group 00.0-0.9 and 
the later maturity parent plant is a maturity group 111.5-IV.5. 
In an aspect, the very early maturity parent plant is a maturity 
group 00 and the later maturity parent plant is a maturity 
group III or IV. In an aspect, DNA can be obtained from plants 
or plant parts such as seeds in the F, F, F, F, or later 
populations. In an aspect, one or more plants or plant parts are 
genotyped for alleles in genomic regions 1 and 2. Inanaspect, 
the alleles are determined using the SNP markers NS0128378 
(genomic maturity region 1) and NS01 18907 (genomic matu 
rity region 2). 
0465. In an aspect, the plants are phenotyped for maturity 
by counting the number of days after August 31 until a plant 
matures. In an aspect, a plant is considered mature when 95% 
of the pods are brown. Inanaspect, when alleles from markers 
associated with maturity genomic regions 1 and 2 are 
homozygous recessive, the progeny plant will reach maturity 
15, 14, 12, 11, 10, 9, or 8 days sooner than the maturity group 
if the alleles from markers associated with maturity genomic 
regions 1 and 2 are homozygous dominant. In an aspect, if an 
allele from a marker associated with maturity genomic region 
1 is homozygous dominant and an allele from a marker asso 
ciated with maturity genomic region 2 is heterozygous, then 
the progeny plant will reach maturity between 1 day, 1-2 days, 
2-3 days, 2-4 days, or 3-5 days earlier than if the alleles from 
markers associated with maturity genomic regions 1 and 2 are 
homozygous dominant. 
0466. In another aspect of the present invention, multiple 
seeds can be selected or bulked. Multiple seeds may include 
greater than or equal to 2, 3, 4, 5, 6, 10, 50, 100, 500, 1000, 
5,000, 10,000 or more seeds. One or multiple seeds can be 
distributed to a geographic region Suitable for growth of one 
or multiple plants. In this aspect, seeds selected can be dis 
tributed or shipped to an appropriate region. 
0467. The present invention also provides multiple soy 
bean seeds in which greater than 50%, 60%, 70%, 80%, 90%, 
95%, or 99% of the seeds will grow into plants where the 
variation in maturity group is within one maturity group, not 
more than 2 groups or 20 days after August 31', not more than 
1 group or 10 days after August 31', not more than 0.9 group 
or nine days after August 31', not more than 5 days after 
August 31' or 0.5 group, or with a maturity group between 
0.0-II.0, 000.0-III.9. The multiple soybean seeds can grow 
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into Soybean plants having indeterminate Soybean planthabit 
or having determinate Soybean plant habit. One aspect of the 
present invention includes a method to select a Soybean seed 
based on indeterminate or determinate growth habit compris 
ing determining if maturity genomic region3 is homozygous 
or heterozygous. In one aspect, 85% of the multiple soybean 
seeds can reach maturity within 10 days, 5 days, 3 days of 
each other. In another aspect, 95% of the multiple soybean 
seeds can reach maturity within 10 days, 5 days, 3 days of 
each other. 
0468. Another aspect of the present invention includes a 
method to isolate indeterminate-early maturity Soybean seeds 
by obtaining DNA from the Soybean seed using a non-de 
structive method; determining if an allele within maturity 
genomic region 1 is homozygous or heterozygous; and deter 
mining if an allele within maturity genomic region 2 is 
homozygous or heterozygous. 
0469 Such multiple seeds may be in a container. The 
container of soybean seeds can contain any number, weight, 
or Volume of seeds. For example, a container can contain at 
least, or greater than, about 10, 25, 50, 100, 200, 300, 400, 
500, 600, 700, 80,90, 1000, 1500, 2000, 2500, 3000, 3500, 
4000, 5000, 7500, or 10,000 or more seeds. In another aspect, 
a container can contain about, or greater than about, 1 gram, 
5 grams, 10 grams, 15 grams, 20 grams, 25 grams, 50 grams, 
100 grams, 250 grams, 500 grams, or 1000 grams of seeds. 
Alternatively, the container can contain at least, or greater 
than, about 0 ounces, 1 ounce, 5 ounces, 10 ounces, 1 pound, 
2 pounds, 3 pounds, 4 pounds, 5 pounds, 10 pounds, 15 
pounds, 20 pounds, 25 pounds, 30 pounds, 40 pounds, 50 
pounds, 60 pounds, 70 pounds, 80 pounds, 100 pounds, 200 
pounds, 300 pounds, 500 pounds, or 1000 pounds or more 
seeds. 
0470 Containers of soybean seeds can be any container 
available in the art. For example, a container can be a box, a 
bag, a can, a packet, a pouch, a tape roll, a pail, or a tube. 
0471. In another aspect, the seeds contained in the con 
tainers of soybean seeds can be treated or untreated Soybean 
seeds. In one aspect, the seeds can be treated to improve 
germination, for example, by priming the seeds, or by disin 
fection to protect against seed-born pathogens. In another 
aspect, seeds can be coated with any available coating to 
improve, for example, plantability, seed emergence, and pro 
tection against seed-born pathogens. Seed coating can be any 
form of seed coating including, but not limited to, pelleting, 
film coating, and encrustments. 
0472. One aspect of the present invention includes a 
method of distributing a Soybean plant based on maturity 
group by obtaining DNA from a soybean plant; determining 
if an allele within maturity genomic region 1 is homozygous 
or heterozygous; determining if an allele within maturity 
genomic region 2 is homozygous or heterozygous; determin 
ing if an allele within maturity genomic region 3 is homozy 
gous or heterozygous; and assigning a maturity growth value 
to the Soybean plant; and shipping the Soybean plant to a 
preferred geographic region. 
0473 A plant of the invention may also comprise a gene 
that confers resistance to insect, pest, viral or bacterial attack. 
Such a gene may be a transgene. For example, a gene confer 
ring resistance to a pest, such as Soybean cyst nematode was 
described in U.S. Pat. No. 7,154,021, herein incorporated by 
reference. 
0474 Transgenes may also be used to alter protein 
metabolism. For example, U.S. Pat. No. 5,545,545, herein 
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incorporated by reference, describes lysine-insensitive maize 
dihydrodipicolinic acid synthase (DHPS), which is substan 
tially resistant to concentrations of L-lysine which otherwise 
inhibit the activity of native DHPS. Similarly, EP 0640141, 
herein incorporated by reference, describes sequences encod 
ing lysine-insensitive aspartokinase (AK) capable of causing 
a higher than normal production of threonine, as well as a 
Subfragment encoding antisense lysine ketoglutarate reduc 
tase for increasing lysine. 
0475. In another aspect, a transgene may be employed that 
alters plant carbohydrate metabolism. For example, fructoki 
nase genes are known for use in metabolic engineering of 
fructokinase gene expression in transgenic plants and their 
fruit (see U.S. Pat. No. 6,031,154, herein incorporated by 
reference). A further example of transgenes that may be used 
are genes that alter grain yield. For example, U.S. Pat. No. 
6,486.383, herein incorporated by reference, describes modi 
fication of starch content in plants with Subunit proteins of 
adenosine diphosphoglucose pyrophosphorylase (ADPG 
PPase'). In EP0797673, herein incorporated by reference, 
transgenic plants are discussed in which the introduction and 
expression of particular DNA molecules results in the forma 
tion of easily mobilized phosphate pools outside the vacuole 
and an enhanced biomass production and/or altered flowering 
behavior. Still further known are genes for altering plant 
maturity. U.S. Pat. No. 6,774.284, herein incorporated by 
reference, describes DNA encoding a plant lipase and meth 
ods of use thereof for controlling senescence in plants. U.S. 
Pat. No. 6,140,085, herein incorporated by reference, dis 
cusses FCA genes for altering flowering characteristics, par 
ticularly timing of flowering. U.S. Pat. No. 5,637,785, herein 
incorporated by reference, discusses genetically modified 
plants having modulated flower development Such as having 
early floral meristem development and comprising a struc 
tural gene encoding the LEAFY protein in its genome. 
0476. In another aspect, the present invention provides 
methods and compositions for the preferred deployment of 
conventional and transgenic traits related to fatty acid synthe 
sis and oil content. Using present invention, breeders can 
tailor trait integration to geographies for preferred trait 
expression, whether the trait is conventional (for example, a 
mutation) or transgenic. For example, a transgene may be 
employed that alters plant oil biosynthesis and oil composi 
tion. In particular, linoleic acid (LA) (18:2, A9, 12) is pro 
duced from oleic acid (18:1. A9) by a A12-desaturase (en 
coded by FAD2) while alpha linolenic acid (ALA) (18:3, A9, 
12, 15) is produced from LA by a A15-desaturase (encoded by 
FAD3). Moreover, stearidonic acid (SDA) (18:4, A6, 9, 12, 
15) and gamma linolenic acid (GLA) (18:3, A6, 9, 12) are 
polyunsaturated fatty acids (PUFAs) produced from LA and 
ALA by a A6-desaturase. Various genes encoding desaturases 
have been described. For example, U.S. Pat. No. 5,952,544, 
herein incorporated by reference, describes nucleic acid frag 
ments isolated and cloned from Brassica napus that encode 
fatty acid desaturase enzymes. Expression of the B. napus 
A 15-desaturase of the 544 patent resulted in accumulation of 
ALA. U.S. Pat. Publication 20060156435, herein incorpo 
rated by reference, describes the expression of fungal A15 
desaturases to increase omega-3 fatty acid profiles in plants. 
PCT Publication WO05/021761, herein incorporated by ref 
erence, discusses genetically engineered plants which pro 
duce both SDA and GLA as a result of expressing a A6-de 
saturase and a A15-desaturase. Long chain PUFAS Such as 
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EPA and DHA can be produced in plants as disclosed in US 
Pat. Publication 20040172682, herein incorporated by refer 
CCC. 

0477. Inhibition of the endogenous soy FAD2 gene 
through use of transgenes that inhibit the expression of FAD2 
has been shown to confer a desirable mid-oleic acid (18:1) 
phenotype (i.e. soybean seed comprising about 50% and 75% 
oleic acid by weight). Transgenes and transgenic plants that 
provide for inhibition of the endogenous FAD2 gene expres 
sion and a mid-oleic phenotype are disclosed in U.S. Pat. No. 
7,067,722, herein incorporated by reference. In contrast, wild 
type soybean plants that lack FAD2 inhibiting transgenes 
typically produce seed with oleic acid compositions of less 
than 20%. Inhibition of the endogenous FAD3 gene gene 
through use of transgenes that inhibit the expression of FAD3 
has been shown to confer a desirable linolenic acid (18:3) 
phenotype. A “FATB' or "palmitoyl-ACP thioesterase' gene 
encodes an enzyme (FATB) capable of catalyzing the hydro 
lytic cleavage of the carbon-sulfur thioester bond in the pan 
thothene prosthetic group of palmitoyl-ACP as its preferred 
reaction. Hydrolysis of other fatty acid-ACP thioesters may 
also be catalyzed by this enzyme. Representative FATB-1 
sequences include, without limitation, those set forth in U.S 
Pat. Publication 20040006792 and U.S. Pat. Nos. 5,955,329; 
5,723,761; 5,955,650; and 6,331,664, herein incorporated by 
reference. When the amount of FATB is decreased in a plant 
cell, a decreased amount of Saturated fatty acids such as 
palmitate and Stearate may be provided. Thus, a decrease in 
expression of FATB may result in an increased proportion of 
unsaturated fatty acids such as oleic acid (18:1). The simul 
taneous suppression of FAD2, FAD3, and FATB expression 
thereby results in driving the FAS pathway toward an overall 
increase in mono-unsaturated fatty acids of 18-carbon length, 
such as oleic acid (C18:1). See U.S. Pat. No. 5,955,650, 
herein incorporated by reference. 
0478. In an aspect, the present invention provides methods 
and compositions for the preferred deployment of conven 
tional and transgenic traits related to fatty acid synthesis and 
oil content. Soybean seed oil levels are highly impacted by 
environment. Oil concentration increases with decreasing 
latitude, therefore, soybeans in maturity groups 00-I gener 
ally have lower oil levels than later maturing soybeans (Yak 
lich et al. 2002. CropSci 42:1504-1515). The decrease in oil 
concentrations is attributed to lower temperatures and shorter 
growing season (Piper and Boote 1999.J. Am. Oil Chem. Soc. 
76: 1233-124). In addition, soybeans cultivated under drought 
stress tend to produce seeds with decreased protein and 
increased oil (Spechtet al. 2001 CropSci41:493-509). Using 
present invention, breeders can tailortrait integration to geog 
raphies for preferred trait expression, whether the trait is 
conventional (for example, a mutation) or transgenic. 
0479 Genes for altering plant morphological characteris 
tics are also known and may be used in accordance with the 
invention. U.S. Pat. No. 6,184.440, herein incorporated by 
reference, discusses genetically engineered plants which dis 
play altered structure or morphology as a result of expressing 
a cell wall modulation transgene. Examples of cell wall 
modulation transgenes include a cellulose binding domain, a 
cellulose binding protein, or a cell wall modifying protein or 
enzyme such as endoxyloglucan transferase, Xyloglucan 
endo-transglycosylase, an expansin, cellulose synthase, or a 
novel isolated endo-1,4-3-glucanase. 
0480 Methods for introduction of a transgene, for 
instance to Soybean, are well known in the art and include 
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biological and physical plant transformation protocols. See, 
for example, Miki et al. (1990), Clemente et al. (Clemente et 
al., CropSci., 40:797-803, 2000), and U.S. Pat. No. 7,002, 
058, all herein incorporated by reference. A further aspect of 
the invention relates to tissue cultures of a soybean variety of 
the invention. Exemplary types of tissue cultures are proto 
plasts, calli and plant cells that are intact in plants or parts of 
plants. Plant parts include, but not limited to, embryos, pol 
len, flowers, leaves, roots, root tips, anthers, vascular tissue, 
pod, stem, seed, or a portion thereof, oracell isolated from the 
plant. In an aspect, the tissue culture comprises plant parts 
Such as embryos, protoplasts, meristematic cells, pollen, 
leaves or anthers. In these ways, plants of the present inven 
tion or parts thereof be grown in culture and regenerated. 
Exemplary procedures for preparing tissue cultures of regen 
erable Soybean cells and regenerating Soybean plants there 
from, are disclosed in U.S. Pat. No. 4,992.375: U.S. Pat. No. 
5,015,580; U.S. Pat. No. 5,024,944, and U.S. Pat. No. 5,416, 
011, each of the disclosures of which is specifically incorpo 
rated herein by reference in its entirety. An important ability 
of a tissue culture is the capability to regenerate fertile plants. 
For transformation to be efficient and successful, DNA must 
be introduced into cells that give rise to plants or germ-line 
tissue. 

0481. In particular, methods for the regeneration of Gly 
cine max’ plants from various tissue types and methods for the 
tissue culture of Glycine max are known in the art (See, for 
example, Widholm et al. In Vitro Selection and Culture 
induced Variation in Soybean. In Soybean: Genetics, Molecu 
lar Biology and Biotechnology, Eds. Verma and Shoemaker, 
CAB International, Wallingford, Oxon, England (1996). 
Regeneration techniques for plants such as Glycine max can 
use as the starting material a variety of tissue or cell types. 
With Glycine max in particular, regeneration processes have 
been developed that begin with certain differentiated tissue 
types such as meristems, Cartha et al., Can. J. Bot. 59:1671 
1679 (1981), hypocotyl sections, Cameya et al., Plant Sci 
ence Letters 21: 289-294 (1981), and stem node segments, 
Saka et al., Plant Science Letters, 19: 193-201 (1980); Cheng 
et al., Plant Science Letters, 19: 91-99 (1980). Regeneration 
of whole sexually mature Glycine max’ plants from Somatic 
embryos generated from explants of immature Glycine max 
embryos has been reported (Ranch et al. In Vitro Cellular & 
Developmental Biology 21: 653-658 (1985)). Regeneration 
of mature Glycine max’ plants from tissue culture by organo 
genesis and embryogenesis has also been reported (Barwale 
et al., Planta 167: 473–481 (1986); Wright et al., Plant Cell 
Reports 5: 150-154 (1986)). 
0482. Once a transgene is introduced into a variety it may 
readily be transferred by crossing. By using backcrossing, 
essentially all of the desired morphological and physiological 
characteristics of a variety are recovered in addition to the 
locus transferred into the variety via the backcrossing tech 
nique. Backcrossing methods can be used with the present 
invention to improve or introduce a characteristic into a plant 
(Poehlman and Sleper. In: Breeding Field Crops, Iowa State 
University Press, Ames, 1995: Fehr, Principles of Cultivar 
Development Vol. 1, pp. 2-3 (1987), herein incorporated by 
reference). 
0483 The present invention includes a method of soybean 
plant breeding by crossing at least two different parent Soy 
bean plants, where the parent Soybean plants differ in plant 
maturity by over 10 days, 10 days-20 days, 10 days-30 days; 
obtaining a progeny seed from the cross; genotyping a prog 

Oct. 16, 2008 

eny seed of the cross with a genetic marker, and selecting a 
Soybean seed possessing a genotype for preferred maturity. 
The present invention also includes a method of soybean plant 
breeding by assaying a soybean plant for the presence of a 
marker sequences selected from SEQ ID NO: 143 through 
SEQ ID NO: 213; and associating the soybean plant with a 
maturity group. The present invention also includes a method 
of soybean plant breeding comprising crossing a parent Soy 
bean plant having a desired trait with a second parent soybean 
plant, where the parent soybean plants differ in Soybean plant 
maturity by over 10 days, 10 days-20 days, 10 days-30 days, 
by crossing a parent soybean plant comprising a desired trait 
with a second parent soybean plant, obtaining progeny Soy 
bean seed from the cross; screening a progeny Soybean seed 
for the trait; Screening a progeny Soybean seed for a desired 
maturity group using a marker selected from the group con 
sisting of SEQ ID NO: 143 through SEQ ID NO: 213 to 
determine the desired geographical growing region; and 
selecting a progeny Soybean seed containing the desired trait 
and desired soybean plant maturity. 
0484. In an aspect of the present invention, a method of 
Soybean plant breeding includes crossing at least two differ 
ent parent soybean plants; obtaining a progeny Soybean plant 
from the cross; nondestructive genotyping a progeny Soybean 
plant or soybean seed of the cross with a genetic marker 
characterizing a maturity genomic region; and selecting a 
Soybean plant possessing a genotype for a desired maturity 
group. In a preferred aspect, the maturity phenotype of the 
progeny soybean plant or soybean seed is unknown. In 
another preferred aspect, the progeny is grown under condi 
tions that are unsuitable for determining maturity of the Soy 
bean plant. In another preferred aspect, the parent soybean 
plants differ in soybean plant maturity by over 5 days, over 10 
days, 10 days-20 days, 10 days-30 days. herein a maturity 
phenotype of at least one of the two different parent soybean 
plants is unknown. In a preferred aspect, the maturity pheno 
type of both of the two different parent soybean plants is 
unknown. In a preferred aspect, the progeny Soybean plant is 
not photoperiod sensitive. In another preferred aspect, at least 
one parent Soybean plant is not photoperiod sensitive. In a 
preferred aspect, both parent soybean plants are not photope 
riod sensitive. In a preferred aspect, the maturity genomic 
region is characterized by a dominant allele identified in 
Table 6. In a preferred aspect, the maturity genomic region is 
characterized by a recessive allele identified in Table 6. 
0485. In an aspect of the present invention, at least one or 
both parent soybean plant are an elite variety. In an aspect of 
the present invention, a progeny Soybean plant is an exotic 
Soybean plant or one or both parent soybean plants are exotic 
Soybean plants. 
0486. An aspect of the present invention includes a 
method of selecting a soybean plant for germplasm improve 
ment by determining a maturity group by crossing at least two 
different parent soybean plants; obtaining a progeny Soybean 
plant from the cross; nondestructive genotyping a progeny 
Soybean plant or soybean seed of the cross with a genetic 
marker characterizing a maturity genomic region; and select 
ing a Soybean plant possessing a genotype for a desired matu 
rity group; and incorporating the selected soybean plant into 
a use selected from the group consisting of using the Soybean 
plant for breeding, advancement of the Soybean plant through 
self-fertilization, trait integration, use of soybean plant or 
parts thereof for transformation, and use of soybean plants or 
parts thereof for mutagenesis. 
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0487. Another aspect of the present invention includes a 
method of co-selecting a soybean plant for expression of a 
non-maturity phenotypic trait and a maturity trait by crossing 
at least two different parent soybean plants; obtaining a prog 
eny Soybean plant from the cross; nondestructive genotyping 
a progeny Soybean plant or soybean seed of the cross with a 
genetic marker characterizing a maturity genomic region; and 
selecting a soybean plant possessing a genotype for a desired 
maturity group; and to determine the desired geography for 
the progeny Soybean plant growth, and a method for deter 
mining the non-maturity phenotype. 
0488. In a preferred aspect, the method for detecting the 
non-maturity phenotype is a genotypic or phenotypic 
method. In a preferred aspect, the non-maturity phenotypic 
trait is any of herbicide tolerance, increased yield, insect 
control, fungal disease resistance, virus resistance, nematode 
resistance, bacterial disease resistance, mycoplasma disease 
resistance, altered oils production, high oil production, high 
protein production, germination and seedling growth control, 
enhanced animal and human nutrition, low raffinose, environ 
mental stress resistant, increased digestibility, industrial 
enzymes, pharmaceutical proteins, peptides and Small mol 
ecules, improved processing traits, improved flavor, nitrogen 
fixation, hybrid soybean seed production, reduced allergenic 
ity, biopolymers, and biofuels. 
0489. In another preferred aspect, a phenotypic trait is any 
of altered protein and oil composition, altered levels of a 
molecule selected from the group consisting of protein, oil. 
linolenic acid, Stearic acid, palmitic acid, oleic acid, linoleic 
acid, Stearidonic acid, alpha-linolenic acid, gammalinolenic 
acid, docosahexaenoic acid, eicosapentaenoic acid, docosa 
pentaenoic acid, and combinations thereof. 
0490. In one aspect, plants of the present invention can be 
used in activities related to germplasm improvement, non 
limiting examples of which include using the plant for breed 
ing, advancement of the plant through self-fertilization, trait 
integration, use of plant or parts thereof for transformation, 
and use of plants or parts thereof for mutagenesis. Non 
limiting examples of breeding decisions include progeny 
selection, parent selection, and recurrent selection for at least 
one haplotype. In another aspect, breeding decisions relating 
to development of plants for commercial release comprise 
advancing plants for testing, advancing plants for purity, puri 
fication of Sublines during development, variety develop 
ment, and hybrid development. In yet other aspects, breeding 
decisions and germplasm improvement activities comprise 
transgenic event selection, making breeding crosses, testing 
and advancing a plant through self-fertilization, using plants 
or parts thereof for transformation, using plants or parts 
thereof for candidates for expression constructs, and using 
plants or parts thereof for mutagenesis. The choice of breed 
ing method depends on the mode of plant reproduction, the 
heritability of the trait(s) being improved, and the type of 
cultivar used commercially (e.g., Fhybrid cultivar, pureline 
cultivar, etc). 
0491. Descriptions of breeding methods that are com 
monly used for soybeans can be found in one of several 
reference books (e.g. Fehr, Principles of Cultivar Develop 
ment Vol. 1, pp. 2-3 (1987)). 
0492. In one aspect the present invention includes a 
method of soybean plant breeding by assaying a soybean 
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plant for the presence of a marker sequences selected from the 
group consisting of SEQID NO: 143 through SEQ ID NO: 
213; and associating the Soybean plant with a maturity group. 
0493. In another aspect the present invention includes a 
method of Soybean plant breeding comprising crossing a 
parent soybean plant having a desired trait with a second 
parent Soybean plant, wherein the parent soybean plants dif 
fer in soybean plant maturity by over 5 days, over 10 days, 10 
dayS-20 days, or 10 dayS-30 days, by crossing a parent Soy 
bean plant comprising a desired trait with a second parent 
Soybean plant, obtaining progeny Soybean seed from the 
cross; screening a progeny Soybean seed for the trait; Screen 
ing a progeny Soybean seed for a desired maturity group using 
a marker selected from the group consisting of SEQID NO: 
143 through SEQID NO: 213 to determine the desired geo 
graphical growing region; and selecting a progeny Soybean 
seed containing the desired trait and desired soybean plant 
maturity. In a preferred aspect, the desired trait is transgenic. 
0494. An aspect of the present invention includes a 
method of soybean plant breeding by crossing at least two 
different parent soybean plants, wherein the parent soybean 
plants differ in soybean plant maturity by over 5 days, over 10 
days, 10 dayS-20 days, or dayS-30 days; obtaining a progeny 
Soybean seed from the cross; genotyping a progeny Soybean 
seed of the cross with a genetic marker, and selecting a 
Soybean seed possessing a genotype for preferred maturity. 
0495. Another aspect of the present invention includes a 
method of screening Soybean seeds based on Soybean plant 
maturity group by obtaining DNA from a soybean seed; deter 
mining if an allele within maturity genomic region 1 is 
homozygous or heterozygous; determining if an allele within 
maturity genomic region 2 is homozygous or heterozygous; 
determining if an allele within maturity genomic region 3 is 
homozygous or heterozygous; and assigning a maturity 
growth value to the Soybean seed. 
0496 One aspect of the present invention is a method of 
introgressing an allele into a soybean plant by crossing at least 
two different parent soybean plants; obtaining a progeny Soy 
bean plant from the cross; screening the progeny Soybean 
plant of the cross for the allele; obtaining DNA from a soy 
bean seed of the progeny Soybean plant using a non-destruc 
tive method; and selecting a soybean seed, wherein the Soy 
bean seed comprises the allele and a nucleic acid sequence 
selected from the group consisting of SEQID NOs: 143-213. 
In a preferred aspect, the selected soybean seed further has a 
second sequence selected from the group consisting of SEQ 
ID NOs: 143-213. In another preferred aspect, the allele is 
selected from any or both of SCN resistance and root rot 
resistance. 

0497 Another aspect of the present invention includes a 
method of introducing a desired trait into a soybean plant by 
crossing at least two different parent soybean plants, wherein 
at least one parent soybean plant has a desired trait, obtaining 
a progeny Soybean seed from the cross; obtaining DNA from 
a Soybean seed of the progeny Soybean plant using a non 
destructive method; assaying the progeny Soybean seed of the 
cross for evidence of the desired trait; and selecting the Soy 
bean seed with the desired trait and a desired maturity group. 
In a preferred aspect, the desired trait is transgenic. 
0498. A further aspect of the present invention includes a 
method of introgressing an allele into a soybean plant by 
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crossing at least two different parent soybean plants; obtain 
ing a progeny Soybean plant from the cross; obtaining DNA TABLE 1 
from a soybean seed of the progeny Soybean plant using a 
non-destructive method; and selecting a Soybean seed with Initial identification of maturity genomic regions 
the allele and a nucleic acid sequence selected from the group - via marker assisted breeding 
consisting of SEQID NOs: 143-174. SEQID Effect 
0499 Another aspect of the present invention includes a Region Marker NO: (A d) P-value 
method of soybean plant breeding by crossing at least two 1 NSO12S408 148 -O.OSO71 O.OO9068 
different parent soybean plants, wherein the parent soybean 1 NSOO98982 155 1242281 O.O1081 
plants differ in soybean plant maturity by over 10 days; 2 NSO123S06 1S6 -O.S7638 O.021863 
obtaining progeny Soybean seed from the cross; genotyping s NSE s 2. 
the progeny Soybean seed of the cross with a genetic marker 3 NSO119569 172 -187063 3.79E-15 
selected from the group consisting of SEQID NOs: 143-213; 3 NSO114317 174 141967S 3.01E-08 
and selecting a soybean seed with a desired maturity group. A 5 NSO1231.68 188 -0.21704 O.O25498 
further aspect of the present invention includes a soybean 6 NSO103755 190 -O.O2S72 O.O11.701 
plant comprising within its genome an introgressed haplotype 7 NSOO95211 199 -O.O917.6 2.99E-07 
associated with maturity, wherein the introgression is facili- NO. O O.S. 
tated by at least O of the markers from SEQ ID NO: 143-213 7 NSO102915 2O3 –0.08.226 5.19E-06 
or of the markers 143-162. 8 NSO1 OO652 2O6 1.75824 3.92E-06 

0500 Having now generally described the invention, the 8 NSO119574 2O7 O446757 0.045212 
same will be more readily understood through reference to 8 NSO101020 212 O.829784 O.OOO462 
the following examples which are provided by way of illus 
tration, and are not intended to be limiting of the present 
invention, unless expressly specified. TABLE 2 

EXAMPLES Estimated effect in days of naturity genomic regions 

Est. 
Example 1 effect on 

plant 
Discovery of Molecular Markers Associated with SEQ ID maturity Effect 

Region Marker NO: (A d) (Ad) P-value Genomic Regions Affecting Plant Maturity 
1 NSO124601 43 4.7 O.309636 0.156883 

0501 Soybean is a short day plant, therefore flowering is NS: . s st 9. 
initiated by short days due to a decrease in photoperiod (Gar- 1 NSO123747 47 4.9 0.714394 0.01568 
ner & Allard, J. Agric. Res. 18, 553-606 (1920)). Conse- 1 NSO12S4O8 48 4.8 O.S38569 O.O15846 
quently, photoperiod (day length) and temperature response 1 NSO1283.78 49 4.9 O.7S7069 O.O1699 
of the Soybean plant determines areas of plant adaptation. NS : . 2. 9. 
Due to photoperiod sensitivity, soybean genotypes are grown 2 NSO123S06 56 4. 0.911763 0007307 
to narrow Zones of latitude to optimize yield. Northern soy- 2 NSOO97952 57 S.6 4.069668 5.06E-30 
bean varieties, in contrast to Southern varieties, initiate flow- 2 NSO118907 58 6.3 5.477999 101E-33 
ering with longer days. Northern varieties planted south of 2 NSO 126989 60 4.6 1994,585 O.OOO191 
their adaptation Zone exhibit accelerated flowering, limited : NSEE, 2. s E. ...E. 
plant growth and reduced yield. Southern soybean varieties 3 NSO 103853 67 6 2.93.7938 3.78E-09 
planted north of their adaptation Zone will have delayed flow- 3 NSO136544 71 6.4 3.765493 3.23E-11 
ering with a potential for frost damage that may reduce yield. 3 NSO119569 72 5.8 2.409513 1.72E-21 
Most soybean variety development crosses are made between NS . 7. g 9 i. t 
parents within 10 maturity days of each other. If the parents 4 NSOO981.76 76 4.3 1068684 645E-12 
differ greatly in maturity, progeny plants segregate widely for 4 NSO1 OOO78 77 4 O.47995S O.O73839 
maturity. In order for breeders to obtain and select for soybean t NS s .. t i. R.E.S. 
plants of a desire maturity group, they must produce and S NSOO99024 81 3.4 0.732,455 01121.93 
maintain a large number of progeny plants, the practice of 5 NSO101863 82 3.3 O434912 O.O78906 
which is cost prohibitive. Identification of genomic regions S NSO103446 83 3.1 O.181809 O.OS8299 
associated with plant maturity facilitated crosses between S NSO1231.68 88 3.2 O.217041 O.O25498 
parents outside 10 maturity days of each other without main- NS E. g 85 83. 8. 
tain a large number of progeny plants. 6 NSO125713 92 11 0.566084 0.036335 
0502. To identify genomic regions associated with plant 6 NSO125770 93 O.8 O.414212 O.OO9099 
maturity, 258 soybean lines (129 pairs of differing maturity NS 2. E. 92. S. 
groups) are genotyped with one thousand, four hundred 6 NSO102717 96 is 0.74954s. 0.000246 
single nucleotide polymorphism (SNP) markers, distributed 7 NSO099531 97 1.3 O.63657S O.OOO701 
across the 20 linkage groups of the Soybean genetic linkage 7 NSOO994.17 98 2.4 1.181523 O.O15954 
map. In addition, 258 soybean lines are phenotyped for yield 2 NS 8. 9. 2. 
and plant maturity. Associations between SNP marker geno- 7 NSO102630 2O2 2. 1029761 0.046938 
type and plant maturity phenotype are then evaluated. This 7 NSO102915 2O3 2.5 1.231387 4.37E-09 
was done in multiple environments (Tables 2-3). 
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TABLE 2-continued 

Estimated effect in days of naturity genomic regions 

Est. 
effect on 
plant 

SEQID maturity Effect 
Region Marker NO: (A d) (Ad) P-value 

8 NSO102362 204 4.8 2.238.31 1.23E-09 
8 NSO117716 205 4.3 1.171SO3 9.09E-06 
8 NSO1 OO652 2O6 4.6 1.75824 3.92E-06 
8 NSO119574 2O7 4.3 1.195594 4.79E-05 
8 NSO127728 208 4.5 1630904 3.33E-07 
8 NSOO99639 209 4.2 1.037891 O.O15656 
8 NSO103255 210 4.2 O.97S115 O.OO 1037 
8 NSO119106 211 4.3 1.18298 O.O23909 
8 NSO101020 212 4.1 O.829784 O.OOO462 
8 NSO101779 213 4.2 1.OOO886 O.OOOS63 

0503. The approximate locations of informative markers 
indicating a state of dominance or recessivity of genomic 
regions 1, 2, 3, 4, 5, 6, 7, and 8 are determined based upon a 
Survey of polymorphisms among a panel of 258 Soybean lines 
(Table 3 and 4). One factor in choosing these informative 
markers is based on which marker has the largest effect or is 
associated with the largest delay in maturity Such that it is 
indicative of the maturity phenotype. Another factor in choos 
ing these informative markers is based on the lowest P value, 
Such that the marker does not get lost in the event of recom 
bination. The markers with lower P value are more likely to be 
consistently associated with the maturity phenotype across 
different soybean populations (different parents, different 
pedigrees). Markers with strong association and predictive of 
introgression of the genomic region are listed in Table 5. For 
NS0128378, the SNP is actually an 11-bp indel, were “D” 
represents the deletion (***********) and “I” represents the 
insertion (TTCGAAGATTT). 

TABLE 3 

Position of SNP markers associated with regions 1, 2, 3, 4, 5, 6, 7 and 8. 

Polymorphism 
position on SEQ 

Position Consensus ID 
Region LG (cM) Marker Sequence NO: 

1 C2 13.7 NSO124601 884 43 
1 C2 21.9 NSO 103749 96 44 
1 C2 21.9 NSOO96829 225 45 
1 C2 21.9 NSOO99746 330 46 
1 C2 21.9 NSO123747 56 47 
1 C2 21.9 NSO12S4O8 33 48 
1 C2 21.9 NSO1283.78 212 49 
1 C2 29.3 NSO13S390 O8 50 
1 C2 23 NSOO99529 243 51 
1 C2 24.3 NSOO97798 325 52 
1 C2 29.4 NSOO93385 09 53 
1 C2 34.7 NSOO93976 242 S4 
1 C2 34.7 NSOO98982 383 55 
2 O 25.4 NSO123S06 26 56 
2 O 27.7 NSOO97952 420 57 
2 O 34.9 NSO118907 450 58 
2 O S14 NSO 122182 O4 59 
2 O SO.8 NSO 126989 251 60 
2 O 58.5 NSOO9.5677 2O2 61 
3 L 99.4 NSOO98853 82 62 
3 L 11.5 NSOO92S61 90 63 
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TABLE 3-continued 

Position of SNP markers associated with regions 1, 2, 3, 4, 5, 6, 7 and 8. 

Polymorphism 
position on SEQ 

Position Consensus ID 
Region LG (cM) Marker Sequence NO: 

3 99.4 NSOO931.97 225 64 
3 100.4 NSOO94891 83 65 
3 99.4 NSOO96225 471 66 
3 136.2 NSO 103853 341 67 
3 114.2 NSO113929 685 68 
3 114.2 NSO11553S 433 69 
3 113.6 NSO121511 512 70 
3 1329 NSO136544 208 71 
3 143.1 NSO119569 262 72 
3 1458 NSO123708 530 73 
3 155.9 NSO114317 331 74 
4 48.3 NSOO92743 217 75 
4 496 NSOO981.76 92 76 
4 66.4 NSO1 OOO78 1412 77 
4 58.3 NSO137415 231 78 
4 33.4 NSOO95530 327 79 
4 32.3 NSO129004 1014 8O 
5 40.1 NSOO99024 69 81 
5 35.7 NSO1 O1863 381 82 
5 401 NSO1O3446 69 83 
5 35.9 NSO113878 375 84 
5 36.8 NSO115066 298 85 
5 36.9 NSO11916S 181 86 
5 36.8 NSO12OO15 449 87 
5 36 NSO1231.68 75 88 
5 388 NSO 123724 42 89 
6 D1b + 72.5 NSO103755 45 90 

W 
6 D1b + 641 NSO11612S 409 91 

W 
6 D1b + 76.3 NSO125713 392 92 

W 
6 D1b + 65.4 NSO12S770 1074 93 

W 
6 D1b + 34.8 NSO119281 596 94 

W 
6 D1b + 57.6 NSO124590 1092 95 

W 
6 D1b + 77.2 NSO102717 402 96 

W 
7 G 11.5 NSOO99531 287 97 
7 G 22.1 NSOO994.17 408 98 
7 G 25.7 NSOO95211 251 99 
7 G 25.7 NSOO973O7 426 200 
7 G 3O4 NSO 103004 430 2O1 
7 G 32.1 NSO102630 186 2O2 
7 G 31.2 NSO1 O2915 193 2O3 
8 M 37.7 NSO102362 74 204 
8 M 42.2 NSO117716 74 205 
8 M 44.2 NSO1 OO652 247 2O6 
8 M 44.2 NSO119574 367 2O7 
8 M 42.8 NSO127728 6SO 208 
8 M 48.8 NSOO99639 362 209 
8 M 64.8 NSO 1032SS 289 210 
8 M 64.8 NSO119106 417 211 
8 M 67.1 NSO101020 238 212 
8 M 67.1 NSO101779 147 213 

(0504 Allele-specific fluorescence-resonance-energy 
transfer (FRET) probes are used in Real-Time PCR assays. 
Two FRET probes bearing different fluorescent reporter dyes 
are used, where a unique dye is incorporated into an oligo 
nucleotide that can anneal with high specificity to only one of 
the two alleles. The reporter dyes are 2'-chloro-7'-phenyl-1, 
4-dichloro-6-carboxyfluorescein (VIC) and 6-carboxyfluo 
rescein phosphoramidite (FAM). 
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Listing of SNP markers associated with regions 1, 2 

Region Marker 

NSO.124 6 O1 

NSO 103749 

NSOO96829 

NSOO99746 

NSO 12374.7 

NSO1254. O8 

NSO 1283.78 

NSO135390 

NSOO995.29 

NSOO97798 

NSOO933.85 

NSOO93976 

NSOO98982 

2 NSO 1235, O6 

2 NSOO97952 

2 NSO 1189. Of 

2 NSO 1221.82 

2 NSO 126989 

2 NSO O9.5677 

3 NSOO98853 

3 NSOO925 61 

3 NSOO931.97 

3 NSOO94891 

3 NSOO962.25 

3 NSO 103853 

3 NSO 113929 

3 NSO 115535 

3 NSO121511 

3 NSO136544 

3 NSO119569 

3 NSO 123708 

3 NSO114317 

4. NSOO92743 

4. NSOO981.76 

SEQ 

NO: 

43 

44 

45 

46 

47 

48 

49 

SO 

51 

52 

53 

54 

55 

56 

st 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71. 

72 

73 

74 

76 

TABLE 4 

and 8. 

SEQ 
SEQ ID SEQ ID ID 
NO : NO: NO: 

Forward Reverse FAM 
Primer Primer Probe 

1. 2 214 

3 4. 216 

5 6 218 

7 8 22O 

9 10 222 

11 12 224 

13 14 226 

15 16 228 

17 18 23 O 

19 2O 232 

21 22 234 

23 24 236 

25 26 238 

27 28 24 O 

29 3 O 242 

31 32 244 

33 34 246 

35 36 248 

37 38 250 

39 4 O 252 

41 42 254 

43 44 256 

45 46 258 

47 48 26 O 

49 SO 262 

51 52 264 

53 54 266 

55 56 268 

st 58 27 O 

59 6 O 272 

61 62 274 

63 64 276 

65 66 278 

67 68 28O 

FAM Allele 

T 

G 

T 

TTCGAAGATTT 

AGAA 

, 3, 

SEQ 
ID 
NO: 
WIC 

probe WIC allele 

215 

217 

219 

221 

223 

225 

227 

229 

231 

233 

235 

237 

239 

241 

243 

245 

247 

249 

251 

253 

255 

27 

259 

261 

263 

265 

267 

269 

271 

273 

277 

279 

281 

A. 

C 
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Listing of SNP markers associated with regions 1, 2, 3, 

Region Marker 

4. NSO 

4. NSO 

4. NSO 

4. NSO 

5 NSO 

5 NSO 

5 NSO 

5 NSO 

5 NSO 

5 NSO 

5 NSO 

5 NSO 

5 NSO 

6 NSO 

6 NSO 

6 NSO 

6 NSO 

6 NSO 

6 NSO 

6 NSO 

7 NSO 

7 NSO 

7 NSO 

7 NSO 

7 NSO 

7 NSO 

7 NSO 

8 NSO 

8 NSO 

8 NSO 

8 NSO 

8 NSO 

8 NSO 

O1863 

O3446 

13878 

150 66 

1916.5 

2 OO15 

231.68 

23724 

O3755 

16125 

25713 

277O 

19281 

24590 

O2717 

O995.31 

O994.17 

O952.11 

O973. Of 

102630 

102915 

1023 62 

117716 

1195.74 

127728 

O99639 

SEQ 

NO: 

77 

78 

79 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

2 OO 

2O4. 

2O5 

209 

Probe FAM Allele 

and 8. 

SEQ 
SEQ ID SEQ ID ID 
NO : NO: NO: 

Forward Reverse FAM 
Primer Primer 

69 70 282 

71. 72 284 

73 74 286 

7s 76 288 

77 78 290 

79 8O 292 

81 82 294 

83 84 296 

85 86 298 

87 88 3 OO 

89 90 3 O2 

91 92 3O4. 

93 94 3 O6 

95 96 3O8 

97 98 310 

99 OO 312 

O1 O2 314 

O3 O4 316 

O5 O6 3.18 

O7 O8 32O 

O9 1O 322 

11 12 324 

13 14 326 

15 16 328 

17 18 330 

19 2O 332 

21 22 334 

23 24 336 

25 26 338 

27 28 34 O 

29 3O 342 

31 32 344 

33 34 346 

SEQ 
ID 
NO: 
WIC 

283 

285 

287 

289 

291 

293 

295 

297 

299 

3 O1 

3O3 

3. OS 

3. Of 

3 O9 

311 

313 

315 

317 

319 

321 

323 

3.25 

327 

329 

331 

333 

335 

337 

339 

341 

343 

345 

347 

k 

probe WIC allele 
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TABLE 4 - continued 

Listing of SNP markers associated with regions 1, 
and 8. 

SEQ 
SEQ ID SEQ ID ID 

SEQ NO : NO: NO: 

ID Forward Reverse FAM 

Region Marker NO: Primer Primer Probe FAM Allele 

8 NSO 103255 210 135 136 348 T 

8 NSO1191. O6 211 137 138 350 C 

8 NSO10102O 212 139 14 O 352 C 

8 NSO 101779 213 141 142 3.54 G 

TABLE 5 

Most predictive markers for genomic regions 
associated with plant maturity and/or growth 

habit of soybean plants 

SEQ ID 
Region Marker NO : Rec. Allele Dom. Allele 

1. NSOO995.29 151 A. T 

1. NSO1283.78 149 k . . ; ; ; ; ; ; ; ; TTCGAAGATTT 

2 NSO1189. Of 158 A. C 

3 NSO115535 169 T G 

4. NSO1374.15 178 C T 

5 NSO12 OO15 187 C G 

6 NSO125713 192 A. G 

7 NSO10263 O 2O2 C A. 

8 NSO102362 2O4. C T 

0505 SNP markers associated with region 1 include SEQ 
ID NO: 143 through SEQ ID NO: 155. All of these SNP 
makers for region 1 map to a region on linkage group C2. 
Table 4 lists sequences for PCR amplification primers, indi 
cated as SEQID NO: 1 through SEQID NO: 26, and probes 
indicated as SEQID NO: 214 through SEQID NO. 239. 
0506 SNP markers associated with region 2 include SEQ 
ID NO: 156 through SEQ ID NO: 161. All of these SNP 
makers for region 2 map to a region on linkage group O. Table 
4 lists sequences for PCR amplification primers, indicated as 
SEQ ID NO: 27 through SEQ ID NO:38, and probes indi 
cated as SEQID NO: 240 through SEQID NO: 251. 
0507 SNP markers associated with region3 include SEQ 
ID NO: 162 through SEQ ID NO: 174. All of these SNP 
makers for region3 map to a region on linkage group L. Table 
4 lists sequences for PCR amplification primers, indicated as 
SEQ ID NO:39 through SEQ ID NO: 64, and probes indi 
cated as SEQID NO: 252 through SEQID NO: 277. 
0508 SNP markers associated with region 4 include SEQ 
ID NO: 175 through SEQ ID NO: 180. All of these SNP 

2, 3, 4, 5, 6, 7 

SEQ 
ID 

NO: 

WIC 

probe WIC allele 

349 C 

351 A. 

353 C 

355 C 

makers for region 4 map to a region on linkage group I. Table 
4 lists sequences for PCR amplification primers, indicated as 
SEQID NO: 65 through SEQID NO:76 and probes indicated 
as SEQID NO: 278 through SEQID NO: 289. 
(0509 SNP markers associated with region 5 include SEQ 
ID NO: 181 through SEQ ID NO: 189. All of these SNP 
makers for region 5 map to a region on linkage group L. Table 
4 lists sequences for PCR amplification primers, indicated as 
SEQ ID NO: 77 through SEQ ID NO: 94, and probes indi 
cated as SEQ ID NO: 290 through SEQID NO:307. 
0510 SNP markers associated with region 6 include SEQ 
ID NO: 190 through SEQID NO: 196 of these SNP makers 
for region 6 map to a region on linkage group D1b. Table 4 
lists sequences for PCR amplification primers, indicated as 
SEQ ID NO: 95 through SEQID NO: 108, and probes indi 
cated as SEQID NO:308 through SEQID NO:321. 
0511 SNP markers associated with region 7 include SEQ 
ID NO: 197 through SEQID NO: 203. Table 4 lists sequences 
for PCR amplification primers, indicated as SEQID NO: 109 
through SEQID NO: 122, and probes indicated as SEQ ID 
NO:322 through SEQID NO:333. 
0512 SNP markers associated with region 8 include SEQ 
ID NO. 204 through SEQID NO: 213 of these SNP makers 
map. Table 4 lists sequences for PCR amplification primers, 
indicated as SEQID NO: 123 through SEQID NO: 142 and 
probes indicated as SEQ ID NO: 336 through SEQ ID NO: 
355. 

Example 2 

Identifying Allelic Combinations of Genomic 
Regions Associated with Plant Maturity in Early 

Maturity Group Soybeans 

0513 Genomic regions 1 and 2 are used to predict the 
plant maturity of progeny plant resulting from a cross 
between early maturity and mid-maturity parents (III-V). In 
particular, the allelic combinations of genomic regions 1 and 
2 are correlated with a delay in plant maturity. To determine 
the correlation between allelic combinations of region 1 and 
2 and delay in plant maturity, three populations are developed 
from crossing an early maturity parent (maturity group 00) 
with a mid-maturity parent (maturity group III or IV) (Table 
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6). Populations 1-3 are used to determine the association of 
the composition of genomic regions 1 and 2 with delay in 
plant maturity. 

TABLE 6 

Maturity group phenotype of parents in Soybean populations 

Maturity Maturity 
Group of Group of 
Female Female 

Population Parent Parent 

1 OO.9 3.1 
2 OO.9 3.4 
3 OO.9 4.1 
4 5.9 4.7 
5 5.9 S.1 
6 5.8 4.7 
7 4.1 OO.9 
8 3.1 OO.9 
9 3.4 OO.9 

0514. The three populations segregate widely for maturity 
and are polymorphic at genomic regions 1 and 2. F seed are 
obtained by selecting one pod per F plant (modified single 
seed descent). The F populations are planted in Guelph, ON 
and 1.214 F individuals from all three populations are phe 
notyped for genomic regions 1 and 2 with the SNP markers 
NS0128378 (genomic region 1) and NS0118907 (genomic 
region 2). Individual plants in the F populations are also 
genotyped for maturity by counting the number of days after 
August 31 until plant matures; plants are considered mature 
when 95% of the pods were brown. The procedure is repeated 
with 1055 of the individual plants where each plant row is 
grown in Chile and phenotyped for maturity by counting the 
number of days after March 1 until plant matures; plants are 
considered mature when 95% of the pods are brown. The 
procedure is repeated with experimental breeding lines devel 
oped from 88 of the 1055 individual plants. Table 8 compares 
the days to maturity of individual plants across all three 
populations and the genotype of the individuals at genomic 
regions 1 and 2. The markers associated with 1 and 2 explain 
64% of the variation in plant maturity in year 1 and 94% of the 
variation in plant maturity in year 2. 

TABLE 7 

The association of days to maturity with composition of regions 
1 and 2. Presence (1) or absence (O) of dominant allele indicated. 
Homozygous allele states are O, O and 1, 1. Heterozygous allele 

state is 0.1. 

Days to Maturity 
(D after 

Allelic August 31' 

Combination Region 1 Region 2 Year 1 Year 2 

1 O, O O, O 19.2 9.5 
2 O, O 0, 1 25.7 13.5 
3 O, O 1, 1 33.6 15.5 
4 0, 1 O, O 26.2 16.4 
5 0, 1 0, 1 40.3 ND 
6 0, 1 1, 1 49.1 19.5 
7 1, 1 O, O 34.2 17.11 
8 1, 1 0, 1 49.3 22.7 
9 1, 1 1, 1 53.5 23.9 

Correlation: 64% 94% 

Oct. 16, 2008 

Example 3 

Identifying Allelic Combinations of Genomic 
Regions Associated with Plant Maturity in Late 

Maturity Group Soybeans 

0515 Genomic regions 1, 2, and 3 are used to predict the 
plant maturity of progeny plant resulting from a cross 
between late maturity and mid-maturity parents. In particular, 
Some of the allelic combinations of genomic regions 1, 2 and 
3 are correlated with a delay in plant maturity (Table 8 and 9). 
To determine the correlation between allelic combinations of 
region 1, 2 and 3 and delay in plant maturity, three F popu 
lations are developed from crossing a late maturity group V 
with a late maturity group IV. The populations 4-6 following 
crosses are used to determine the association of the compo 
sition of genomic regions 1, 2 and 3 with delay in plant 
maturity. 
0516. The three segregate widely for maturity and are 
polymorphic at genomic regions 1, 2, and 3. F seed are 
obtained by selecting one seed per F plant (single seed 
descent). 5.984 F. individuals from all three population are 
genotyped with the SNP markers NS0099529 (genomic 
region 1), NS01 18907 (genomic region 2), and NS0115535 
(genomic region3) and seeds with the same markerhaplotype 
are bulked. F seeds are planted. 

TABLE 8 

Summary of days to flowering for soybean lines containing various 
compositions of genomic regions 1, 2, and 3 for plant maturity. Presence 
(1) or absence (O) of dominant allele indicated. Homozygous allele states 

are 0.0 and 1, 1. HeterOZYgous allele State is 0, 1, ND = no data. 

Allelic Region Region Days to flowering (DAP 

Combination 1 Region 2 3 Pop. 4 Pop. 5 Pop. 6 

O 1, 1 O, O 1, 1 57 57 57 
1 1, 1 1, O 1, 1 58 57 58 
2 1, 1 1, 1 O, O 58 59 55 
4 1, 1 O, O O, O ND ND S4 
5 0, 1 0, 1 0, 1 59 57 56 
6 O, O 1, 1 1, 1 43 36 41 
7 O, O O, O 1, 1 44 38 45 
8 O, O 1, 1 O, O 44 39 44 
9 O, O O, O O, O 44 38 43 

0517. The individuals are also phenotyped for maturity by 
counting the number of days after August 31 until plant 
matures; plants are considered mature when 95% of the pods 
were brown. Genomic region 3 influences the time of matu 
rity (Tables 8 and 9). 

TABLE 9 

Summary of days to plant maturity for soybean lines containing various 
compositions of genomic regions 1, 2, and 3 for plant maturity. 

Days to Maturity 
Allelic D after Aug 

Combination Pop. 4 Pop 5 Pop 6 

10 59 58 58 
11 S4 58 58 
12 59 57 59 
14 ND ND 58 
15 S4 S4 53 
16 41 35 37 
17 37 35 38 



US 2008/0256660 A1 Oct. 16, 2008 

TABLE 9-continued TABLE 10 

Summary of days to plant maturity for soybean lines containing various Summary of yield, maturity and the allelic combination 
compositions of genomic regions 1, 2, and 3 for plant maturity. for maturity regions 1 and 2. 

Days to Maturity Progeny Best Est. Allelic 
Allelic D after Aug Pedigree ID No. Yield (BuA) Maturity Days combination 

Combination Pop. 4 Pop 5 Pop 6 Population 8 O117 30.93 5.50 1 
Population 8 O140 29.18 6.50 1 

18 44 44 43 Population 8 O234 32.84 6.50 1 
19 38 42 43 Population 8 OO43 34.67 6.50 1 

Population 8 O267 36.8O 7.OO 1 
ND = no data. Population 8 O276 40.67 7.50 1 

Population 8 O243 42.88 9.SO 1 
Population 8 O198 39.56 OSO 1 

Example 4 Population 8 O325 33.42 1.OO 1 
Population 8 OO11 39.92 1...SO 1 

Discovery of Molecular Markers Associated with Population 8 O390 41.22 1...SO 1 
Population 8 O418 44.05 1...SO 1 

Genomic Regions Affecting Plant Growth Habit Population 8 O119 41.62 9.SO 2 

0518. Plant growth habit is an important characteristic for E. g 3. g : 
late maturity group growing regions. To identify genomic Population 8 O16S 4303 0.00 2 
regions associated with plant growth habit, three F popula- Population 8 O219 39.67 2.50 2 
tions are developed from crossing a late maturity group V Population 8 O373 49.22 3.00 2 

C (determinate growth habit) with a late maturity group IV E. s 3. 8 : 
(indeterminate growth habit). Populations 4-6 are used to Population 8 O395 4320 950 3 
determine the association of the genomic region 3 with plant Population 8 O426 41.12 O.OO 3 
habit (Table 6). Seven hundred and seventy-four soybean Population 8 O2S6 43.83 O.OO 3 

C 

lines are screened with the markers associated with genomic opulation 8 O216 4547 OSO 3 Population 8 O367 47.94 1...SO 3 
region 3. The three populations segregated widely for matu- Population 8 O266 42.86 4.OO 3 
rity and are polymorphic at genomic region 3. F seed are Population 8 O285 42.04 6.OO 3 
obtained by selecting one seed per F plant (single seed Population 8 O277 SO.47 6.OO 3 

C 

descent). 5.984Fs individuals from all three population were opulation 8 O188 45.62 7.50 3 Population 8 O143 4447 3.SO 4 
phenotyped with the SNP NS0115535 (genomic region 3) Population 8 O101 41.22 4...SO 4 
and seeds with the same marker haplotype are bulked. F. Population 8 O366 41.79 6.50 4 
seeds are planted. A single marker, NS00115535, is deter- Population 8 O340 47.41 1...SO 7 

C 

mined to be most predictive and able to separate determinant opulation 8 O359 46.10 4...SO 7 Population 8 O184 46.24 4...SO 7 
group V varieties from indeterminant group IV and earlier Population 8 O158 43.08 6.OO 7 
Var1et1es. Population 8 O4O1 50.95 6.OO 7 

Population 8 O255 47.26 7.OO 7 
Example 5 Overall Mean 42.78 2.OO 

p Non-Check 42.60 2.38 

Genomic Regions Associated with Growth Habit and M M 44.08 9.25 (CKWI68 
Maturity Independent of Yield # Locs 3 2 

if R 3 2 
0519 Plant maturity and yield are closely associated in sp 9.978 15.094 
Soybean. An increase of one day in maturity may be equiva- LSD(.05) 6.989 3.640 
lent to a -0.7 bu/A increase in yield. The correlation of plant F-Statistic 4.525 7.670 
maturity and yield confounds the evaluation of potential P-Value O.OOO O.OOO 
QTLS and candidate genes associated with yield. Identifica- Repeatability O.781 O.870 
tion of genomic regions associated with plant maturity allows Root MSE 4.269 1811 
breeders to genetically fix plant maturity within a soybean 
plant and elucidate traits associated with yield. 
0520. Three soybean populations are generated from TABLE 11 
crossing a maturity group 0 with a maturity group III or IV. 
Populations 7-9 are used (Table 5). The progeny seed planted Summary of is ty and all combination 

OT IIll UTILY ICSIOIS 1 all in Chile and then harvested seeds from those progeny plants 
are selected in Chile and the plants are grown in Ontario in Progeny Best Est. Allelic 
2006. Eighty-four progeny are screened with markers asso- Pedigree ID No. Yield (BuA) Maturity (D) Combination 
ciated maturity regions 1 and 2 and evaluated for maturity Population 9 O381 38.46 11.00 1 
days and yield (Table 10-12). Markers associated with Population 9 O473 40.89 12.SO 1 
regions 1 and 2 select for maturity and are independent of Population 9 O371 36.86 9.00 2 
yield. For example, Progeny 0430 has significantly higher Population 9 O380 31.86 1O.OO 2 

Population 9 O263 43.01 11.00 2 
yield than Progeny 0083 (Table 11). The higher yield of Population 9 O396 38.97 12.00 2 
Progeny 0430 is not attributed tO differences in plant maturity Population 8 OO83 29.01 1S.OO 2 
due similar days to maturity and allelic States of maturity Population 8 O430 42.65 1S.OO 2 
genomic regions 1 and 2. 
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TABLE 11-continued 

Summary of yield, maturity and the allelic combination 
for maturity regions 1 and 2. 

Progeny Best Est. Allelic 
Pedigree ID No. Yield (BuA) Maturity (D) Combination 

Population 9 O299 39.96 6.OO 2 
Population 8 OO76 42.95 22.00 2 
Population 9 O142 32.31 1...SO 3 
Population 9 O487 27.86 4.OO 3 
Population 8 O240 43.66 5.50 3 
Population 9 O317 46.74 6.50 3 
Population 8 O392 38.21 8. SO 3 
Population 9 O2O6 45.77 9.00 3 
Population 9 O2S4 44.06 9.SO 3 
Population 8 O28O 48.22 26.50 3 
Population 9 O262 41.41 7.50 4 
Population 9 O173 43.17 23.50 4 
Population 9 OO32 33.65 3.SO 6 
Population 9 O166 40.72 1...SO 7 
Population 9 O188 42.19 6.50 7 
Population 9 O117 47.98 9.00 7 
Population 8 O229 45.34 2O.OO 7 
Population 9 O437 43.25 2O.SO 7 
Population 9 OO77 34.05 O.SO 8 
Population 9 OO78 47.66 7.00 8 
Population 9 O187 37.18 27.00 8 
Population 8 O230 47.26 2O.SO 9 
Population 9 O368 46.49 21.50 9 
Population 9 0505 34.06 23.50 9 
Overall Mean 39.96 15.69 
Non-CheckMean 40.38 16.57 
Check Mean 37.07 9.50 
# Locs 3 2 
# Reps 3 2 
CV 15.453 13.984 
LSD(.05) 10.105 4.434 
F-Statistic 2546 10.862 
P-Value O.OOO O.OOO 
Repeatability O.609 O.908 
Root MSE 6.176 2.194 

TABLE 12 

Summary of yield, maturity and the allelic combination 
for maturity regions 1 and 2. 

Progeny Best Est. Allelic 
Pedigree ID No. Yield (BuA) Maturity (D) Combination 

Population 7 O121 35.25 8.50 1 
Population 7 O107 30.98 OSO 1 
Population 7 O2S1 36.59 OSO 1 
Population 7 O377 34.51 1.OO 1 
Population 7 O375 34.34 1...SO 1 
Population 7 O326 30.51 3.00 1 
Population 7 O216 42.26 OSO 2 
Population 7 O312 36.15 8.OO 2 
Population 7 O298 41.40 9.OO 2 
Population 7 O2OS 3941 3.00 3 
Population 7 O139 38.59 4...SO 3 
Population 7 O365 38.14 3.00 4 
Population 7 OOO4 39.79 2.50 5 
Population 7 O361 47.75 24.00 8 
Overall Mean 39.37 2.55 
Non-Check 37.79 3.57 
Mean 
Check Mean 44.10 9.SO 
# Locs 3 2 
# Reps 3 2 
CV 16.518 11343 
LSD(.05) 10.749 2.979 
F-Statistic 3.074 16.491 
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TABLE 12-continued 

Summary of yield, maturity and the allelic combination 
for maturity regions 1 and 2. 

Progeny Best Est. Allelic 
Pedigree ID No. Yield (BuA) Maturity (D) Combination 

P-Value O.OO2 O.OOO 
Repeatability 0.675 O.939 
Root MSE 6.503 1423 

Example 6 
Utilization of Molecular Markers Associated with 
Plant Maturity to Select Geographic Region for 

Planting Seed 
0521. Soybean genotypes are grown to narrow Zones of 
latitude to optimize yield due to photoperiod sensitivity. 
Northern soybean varieties, in contrast to Southern varieties, 
initiate flowering with longer days. Northern varieties planted 
south of their adaptation Zone exhibit accelerated flowering, 
limited plant growth and reduced yield. Southern soybean 
varieties planted north of their adaptation Zone have delayed 
flowering with a potential for frost damage that may reduce 
yield. When the parents differ in plant maturity greater than 
10 day, the progeny of the cross segregate widely for plant 
maturity. Molecular markers associated with plant maturity 
genomic regions allows breeders to cross with parents that 
differ in maturity greater than 10 days, select seed of the cross 
to grow in the appropriate maturity Zone. 
0522 ABCF soybean population is generated by cross 
ing MG III.5 with MG 000 and the seed is selected for the 
appropriate maturity Zone growing region using the molecu 
lar markers associated with plant maturity. Ninety-three 
BCF, plants are screened with 106 SNP markers to evaluate 
the genetic similarity to the recurrent MG III.5 parent (Table 
13). Additionally, the SNP markers included markers associ 
ated with the maturity genomic regions 1, 2, 3, 4, and 5. Each 
individual is heterozygous for at least one maturity genomic 
region. Individual Progeny: 01 07 is heterozygous for 1, 2, 3, 
4, and 5 and may be used to select for individual varieties 
adapted to each maturity group Zone. Individuals selected to 
move forward to the next generation based on adaptation to 
specific maturity group regions using the allelic combination 
for the genomic maturity regions. 

TABLE 13 

Summary of heterozygousity for maturity genomic regions with the F2 
generation of MG III.5 parent (MG III.5 parent * 2/MG 000 parent). 

Individuals within the population are selected for a geographic maturity 
group region with SNP markers associated naturity genomic regions. 

Similarity 
to 

MGIII.S Heterozygous for genomic maturity 
parent region: 

Plant (%) 1 2 3 4 5 

MG III.5 parent 98.7 
MG 000 parent 2.6 
Progeny:0050 86.2 X X X 

Progeny: 01.07 85.8 X X 
Progeny:0050 84.9 X X 

X X Progeny: O093 84.9 
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TABLE 13-continued TABLE 13-continued 

Summary of heterozygousity for maturity genomic regions with the F2 Summary of heterozygousity for maturity genomic regions with the F2 
generation of MG III.5 parent (MG III.5 parent * 2/MG 000 parent). generation of MG III.5 parent (MG III.5 parent * 2/MG 000 parent). 

Individuals within the population are selected for a geographic maturity Individuals within the population are selected for a geographic maturity 
group region with SNP markers associated naturity genomic regions. group region with SNP markers associated naturity genomic regions. 

Similarity Similarity 
to to 

MGIII.S Heterozygous for genomic maturity MGIII.S Heterozygous for genomic maturity 
parent region: parent region: 

Plant (%) 1 2 3 4 5 Plant (%) 1 2 3 4 5 

Progeny: 0.050 82.8 X X X X Progeny:0093 58.6 X X X 
Progeny: 0096 82.8 X X Progeny:0093 58.2 X X 
Progeny: 01.07 82.3 X Progeny: 0012 58.2 X X X 
Progeny: 0096 81.9 X X Progeny: 0012 58.2 X X X X 
Progeny: 01.07 81.5 X X X X X Progeny:0050 58.2 X X X 
Progeny: 0.066 60.8 X Progeny: 0012 58.2 X X X 
Progeny: 0096 84.1 X X X Progeny: 0012 58.2 X X 
Progeny:0093 82.8 X X Progeny: O143 58.2 X X 
Progeny: 0.050 81.9 X X X Progeny: 0096 58.2 X X 
Progeny: 0.050 81.9 X X Progeny:0050 58.2 X X 
Progeny: 0096 81.0 X X X Progeny: 0012 57.8 X X X 
Progeny: 0046 80.6 X X X X Progeny:0050 57.8 X X X 
Progeny: 0.050 80.2 X X X Progeny: 0012 57.8 X X 
Progeny: 01.07 80.2 X X X Progeny:0093 57.8 X X 
Progeny:0093 80.2 X X Progeny:0093 57.8 X 
Progeny: 0096 80.2 X Progeny: 0012 57.8 X X X 
Progeny:0093 79.7 X X Progeny: 0012 57.8 X X 
Progeny: 0.063 79.7 X X Progeny: 0012 57.8 X X 
Progeny:0093 79.3 X X X Progeny: 0096 57.3 X X X 
Progeny: 0096 78.9 X X Progeny:0050 56.9 X X X 
Progeny: 0012 78.9 X X X Progeny:0093 56.9 X X X 
Progeny:0085 78.4 X X X Progeny:0050 56.9 X X X 
Progeny: 0096 78.O X Progeny:0050 56.9 X X 
Progeny: 01.07 77.6 X X Progeny:0050 56.9 X X 
Progeny: 0.063 74.6 X X X Progeny: 0096 55.6 X X X X 
Progeny: 0.063 74.1 X X 
Progeny: 0012 61.2 X X X 
Progeny: 0.036 61.2 X X X 
Progeny: 0012 61.2 X X Example 7 
Progeny:0093 61.2 X X X X 

Progeny: 0012 61.2 X X X Estimating Effect of Genomic Regions Associated 
Progeny: 0.050 61.2 X X with Maturity 
Progeny: 0.036 61.2 X X 
Progeny: 0.063 61.2 X X X 0523. Each allele of each individual maturity genomic 
Progeny: 0.050 61.2 X X region is associated with a value that can either increase or 
progeny: 9912 61.2 X X decrease the relative maturity of a given line. The relative 
E. S. g: maturity of a given line are predicted by using an additive or 
... OO12 60s X X X epistatic model. The example in Table 14 demonstrates pre 
Progeny: 0012 60.8 X X X dicting relative maturity based on the allelic combination of 
Progeny: 0012 60.8 X X X the maturity genomic regions. The maturity group of a Soy 
Progeny: 0.050 60.8 X X bean seed is predicted by the composition of maturity 
Progeny: 0012 60.8 X X genomic region alleles. 
Progeny: 0.036 60.8 X X 
Progeny: 0012 60.8 X TABLE 1.4 
Progeny: 0012 60.8 X 
Progeny: 0.036 60.8 X X X An example of predicting relative naturity based on additive model 
Progeny: 0012 60.8 X X 
Progeny: 0012 60.3 X X Maturity 
Progeny:0093 59.9 X X X X genomic A Days Direction 
Progeny: 0096 59.9 X X X 
Progeny: 0012 59.9 X X 1 10 10 
Progeny: 0.050 59.9 X X X 2 5 -5 
Progeny:0085 59.9 X X X 3 3 -3 
Progeny: 0.050 59.5 X X 4 2 2 
Progeny: 0096 59.5 X X X 5 6 6 
Progeny: 0.036 59.5 X X X 6 4 4 
Progeny: 0096 59.5 X X X X 7 5 -5 
Progeny: 0.063 59.5 X X 
Progeny: 0.036 59.5 X X Sum 9 
Progeny: 0096 59.5 X X Constant 3 
Progeny:0093 58.6 X X X Maturity Days 12 
Progeny: 0.050 58.6 X X Maturity Group 1.2 
Progeny: 0.050 58.6 X 
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Example 8 
Utilization of Molecular Markers Associated with 

Plant Maturity to Facilitate Crosses with Exotic Ger 
mplasm 

0524. The genetic base of cultivated soybean is narrow 
compared to other field crops. Eighty to ninety percent of 
cultivated soybean gene pool are traced to 12 plant introduc 
tions in northern United State and seven plant introductions in 
southern United States. Due to the narrow genetic base, soy 
bean is more likely to be impacted by disease and insect 
attacks. Exotic germplasm helps expand the genetic base of 
Soybean. In addition, exotic germplasm possesses such key 
traits as disease resistance, insect resistance, nematode resis 
tance, and tolerance to environmental stress. At present, many 
exotic species are inaccessible in part due to limitations with 
crossing soybean plants from extremely different maturity 
groups. Traditionally, breeders must produce and maintain 
large numbers of progeny plants from crosses between exotic 
and cultivated germplasm, in order for breeders to select for a 
Small number Soybean plants of the desired maturity group. It 
is often cost prohibitive to maintain the large number of plants 
required. 
0525 Molecular markers associated with plant maturity 
facilitate the used of exotic germplasm. Breeders create 
crosses between exotic and cultivated germplasm. The prog 
eny seed is assayed for plant maturity without expending the 
resources required to plant and grow large numbers of prog 
eny. 

Example 9 
Utilization of Molecular Markers Associated with 

Plant Maturity to Facilitate Introgression of a Trans 
gene 

0526. After a transgene is introduced into a variety, it may 
readily be transferred to other varieties by crossing. Most 
Soybean variety development crosses are made between par 
ents within 10 maturity days of each other. When parents 
differ in plant maturity greater than 10 days, the progeny of 
the cross segregate widely for plant maturity. In order for 
breeders to obtain and select for soybean plants of the desire 
maturity group, they must produce and maintain a large num 
ber of progeny plants, the practice of which is cost prohibi 
tive. If a transgene is present in a maturity group III variety 
needs to be transferred to maturity group 0, a direct cross 
between a maturity group III variety and a maturity group 0 
variety is not typically performed. Instead, the transgene is 
transferred through a series of intermediate crosses between 
varieties close in plant maturity. Molecular markers associ 
ated with plant maturity genomic regions allows breeders to 
cross parents that differ in maturity greater than 10 days, then 
select seed of the cross based on the presence of the transgene 
and the plant maturity phenotype. 

Example 10 
Utilization of Molecular Markers Associated with 
Plant Maturity to Facilitate Introgression of a Trait 

0527 If a variety possesses a desirable trait, it may readily 
be transferred to other varieties by crossing. Most soybean 
variety development crosses are made between parents within 
10 maturity days of each other. When the parents differ in 
plant maturity greater than 10 days, the progeny of the cross 
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segregate widely for plant maturity. In order for breeders to 
obtain and select for soybean plants of the desire maturity 
group, they must produce and maintain a large number of 
progeny plants, the practice of which is cost prohibitive. If a 
trait is present in a maturity group III variety needs to be 
transferred to maturity group 0, a direct cross between a 
maturity group III variety and a maturity group 0 variety is 
typically not performed. Instead, the trait is transferred 
through a series of intermediate crosses between varieties 
close in plant maturity. Molecular markers associated with 
plant maturity genomic regions allow breeders to cross with 
parents that differ in maturity by greater than 10 days and to 
select seed of the cross based on the presence of the trait and 
the plant maturity phenotype. 

Example 11 
Utilization of Molecular Markers Associated with 
Plant Maturity to Select Environments to Optimize 

Expression of Traits 
0528 Soybeans cultivated in different environments often 
perform differently. For instance, a soybean variety may pro 
duce seeds with a particular fatty acid profile in one environ 
ment and a different fatty acid profile in another environment. 
A number of environmental factors can influence the expres 
sion of traits, including soil type, Soil conditions, tempera 
ture, photoperiod, geography and cultural practices. Variation 
in performance of genotypes across different environments is 
often referred to genotypexenvironment interactions. 
0529 Soybean seed oil levels are highly impacted by envi 
ronment. Oil concentration increases with decreasing lati 
tude, therefore, soybeans in maturity groups 00-I generally 
have lower oil levels than later maturing soybeans (FIG. 1). 
Molecular markers associated with plant maturity assist 
breeders in selecting soybean genotypes and produce plants 
that are better adapted to a maturity group region to produce 
higher oil. 
0530 Soybean seed fatty acid composition is highly 
impacted by the latitude of cultivation. The present invention 
provides molecular markers associated with plant maturity 
which are useful for assisting plant breeders to select favor 
able soybean maturity genotypes to optimize the expression 
of particular traits in specific geographies. Such as fatty acid 
synthesis, wherein the trait is conventional or transgenic. As 
used herein, conventional traits include those obtained by 
mutagenesis. For example, the profile offatty transgenic Soy 
bean plants engineered to produce Stearidonic acid (SDA) 
have a positive correlation with latitude for SDA production 
and have a negative correlation with latitude for oleic acid, 
Stearic acid, palmitic acid and O-linolenic acid production 
(Table 15). The percent of SDA increases with increasing 
latitude (FIGS. 2-3). 

TABLE 1.5 

Correlation of longitude and latitude on fatty acids for mature 
Soybean seed 

Latitude Longitude 

Fatty Acid R P value N R P value N 

Stearidonic 0.6625* 3.12E-10 71 -0.3748 O.OO1281.263 71 
acid 
Y-linolenic O.1097 0.362SO4877 71 -O.O798 OSO8051934 71 
acid 
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TABLE 15-continued 

Correlation of longitude and latitude on fatty acids for mature 
Soybean seed 

Latitude Longitude 

Fatty Acid R P value N R P value N 

oleic acid -0.4081* O.OOO41 1819 71 O.167 0.16389379 71 
Iinoleic acid -0.1581. O.1877698.57 71 O.O837 O.487 S2276 71 
C-linolenic -0.2403* O.O43495686 71 O.1901 0.112261.464 71 
acid 
palmitic acid -0.7305* 4.82E-13 71 0.4592 5.62E-05 71 
Stearic acid -O.258* O.O29810388 71 -0.1498 0.21258.3113 71 

*significant at 0.05 level 

0531 Latitude is closely related with maturity groups and 
growing regions. Soybeans are classified into 13 maturity 
groups (000, 00, 0, I-X) according to the range in latitude in 
which the plants are adapted and most productive. Group 000 
are the earliest maturing and cultivated at the higher latitudes 
and Group X are the latest maturing and cultivated in lower 
latitudes. Molecular markers associated with plant maturity 

SEQUENCE LISTING 

<16 Oc NUMBER OF SEO ID NOS: 355 

<21 Oc 
<211 
<212 
<213> 
<22 Oc 

SEO ID NO 1 
LENGTH: 18 
TYPE: DNA 

ORGANISM: Artificial sequence 
FEATURE; 

OTHER INFORMATION: Synthetic Primer 

<4 OO> SEQUENCE: 1 

tgggtgaccc caagttg 

SEO ID NO 2 
LENGTH: 24 
TYPE: DNA 

ORGANISM: Artificial sequence 
FEATURE; 

OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 2 

ggCagatt.cg at act ct cqt acgt. 

SEO ID NO 3 
LENGTH 19 
TYPE: DNA 

ORGANISM: Artificial sequence 
FEATURE; 

OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 3 

cgc.ctgggag caacaagat 

SEO ID NO 4 
LENGTH: 21 
TYPE: DNA 

ORGANISM: Artificial sequence 
FEATURE; 

OTHER INFORMATION: Synthetic Primer 

30 
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will assist breeders in selecting soybean genotypes that are 
adapted to latitudes known to be associated with preferred 
SDA production in the plants. As a result, the soybean breed 
ers more efficiently produce plants that are better adapted to 
the environment and produce higher levels of SDA or other 
similar traits. 

0532. It is within the scope of this invention to utilize the 
methods and compositions for preferred trait integration for 
any trait, conventional or transgenic, affected or influenced by 
latitude. It is contemplated by the inventors that the present 
invention will be useful for trait integration of one or more 
phenotypic traits that are influenced by latitude such that the 
methods and compositions provided herein will facilitate 
deployment of one or more traits into preferred germplasm 
based on maturity, wherein the traits can be conventional or 
transgenic. 
0533. Having illustrated and described the principles of 
the present invention, it should be apparent to persons skilled 
in the art that the invention can be modified in arrangement 
and detail without departing from such principles. We claim 
all modifications that are within the spirit, scope and concept 
of the appended claims. 

18 

24 

19 
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31 

- Continued 

<4 OO SEQUENCE: 4 

titcgaagaat gggagcagaa a 21 

<210 SEQ ID NO 5 
<211 LENGTH: 27 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 5 

catalagacgc gttaaacgtc agtactt 27 

<210 SEQ ID NO 6 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 6 

c caacgatct togctaattag cacata 26 

<210 SEQ ID NO 7 
<211 LENGTH: 22 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 7 

atgggcaa.ca gttgtcat at gg 22 

<210 SEQ ID NO 8 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 8 

tgatgatggc atggaatt at tacc 24 

<210 SEQ ID NO 9 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 9 

atttittggta cct citctitt c cittcaa 26 

<210 SEQ ID NO 10 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 10 

ttattaccala Cat CCaaa.ca Cacaca 26 
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<210 SEQ ID NO 11 
<211 LENGTH: 2O 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 11 

cgaggttgtt agc.cgttgga 

<210 SEQ ID NO 12 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 12 

accalatcaac ctittct titat cqttitt 

<210 SEQ ID NO 13 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 13 

catttct tca acatc.cgaac caa 

<210 SEQ ID NO 14 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 14 

ggagga aggg tatgcaactt ttac 

<210 SEQ ID NO 15 
<211 LENGTH: 30 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 15 

cct coagtta ttgg tatgag at attittatg 

<210 SEQ ID NO 16 
<211 LENGTH: 27 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 16 

aaaacggitat atttaa catc caaag.ca 

<210 SEQ ID NO 17 
<211 LENGTH: 23 

32 

- Continued 

26 

23 

24 

3 O 

27 

Oct. 16, 2008 



US 2008/0256660 A1 

&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 17 

tggaagcaat gtcaat caat tca 

<210 SEQ ID NO 18 
<211 LENGTH: 22 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 18 

tccatggcat cct taagggit aa 

<210 SEQ ID NO 19 
<211 LENGTH: 25 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 19 

caattittatt cittggcacct t catt 

<210 SEQ ID NO 2 O 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 2O 

gtgaagtgta t t c cagtggit gtga 

<210 SEQ ID NO 21 
<211 LENGTH: 30 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 21 

acttctggaa ttgaggattt atttaaagac 

<210 SEQ ID NO 22 
<211 LENGTH: 27 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 22 

cittitttgtgg tttittctgga gttaaac 

<210 SEQ ID NO 23 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

33 
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34 

- Continued 

<4 OO SEQUENCE: 23 

cct tcc.cgta aactgaatga t ca 23 

<210 SEQ ID NO 24 
<211 LENGTH: 27 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 24 

tgtgggcagt tttgaataat tagtttc 27 

<210 SEQ ID NO 25 
<211 LENGTH: 22 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 25 

accotgtc.ct taaagctitt c ca 22 

<210 SEQ ID NO 26 
<211 LENGTH: 27 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 26 

aaggittatat aaatcaaggg gaatgct 27 

<210 SEQ ID NO 27 
<211 LENGTH: 25 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 27 

aac catctgg at atttcaac caaaa 25 

<210 SEQ ID NO 28 
<211 LENGTH: 25 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 28 

ct cacttittg cctttgttag agcat 25 

<210 SEQ ID NO 29 
<211 LENGTH: 27 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 29 

cgaagcatta cactattittctgtcaaa 27 
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<210 SEQ ID NO 3 O 
<211 LENGTH: 29 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 30 

aaaaaatcac atgatacgag aaaagatct 

<210 SEQ ID NO 31 
<211 LENGTH: 25 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 31 

c ctittcaaaa cctittaaggc atgta 

<210 SEQ ID NO 32 
<211 LENGTH: 25 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 32 

gttcctagoc aacaatgagt ttctic 

<210 SEQ ID NO 33 
<211 LENGTH: 30 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 33 

cittagtgagc tatgtc.t.aac ttcaatgctt 

<210 SEQ ID NO 34 
<211 LENGTH: 29 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 34 

actgtaaa.ca atttagcaat caatttgttg 

<210 SEQ ID NO 35 
<211 LENGTH: 21 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 35 

tggit ct cqgc tigtgaattica g 

<210 SEQ ID NO 36 
<211 LENGTH: 29 

35 
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&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 36 

aatatt coat ttatat actt gcacttgca 

<210 SEQ ID NO 37 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 37 

ggagtgttta gagggatgca ttg 

<210 SEQ ID NO 38 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 38 

gcqc ctatgt cacttaagct gat 

<210 SEQ ID NO 39 
<211 LENGTH: 29 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 39 

ggattagaac tdtttgttgg aagtgatag 

<210 SEQ ID NO 4 O 
<211 LENGTH: 30 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 40 

titatgcaaaa att catttta agact cattt 

<210 SEQ ID NO 41 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 41 

acagcaaagg gacacaattic aat 

<210 SEQ ID NO 42 
<211 LENGTH: 27 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 
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- Continued 

<4 OO SEQUENCE: 42 

citct coat at t caatttgtc. aaacttg 27 

<210 SEQ ID NO 43 
<211 LENGTH: 19 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 43 

tittgggttcc Caggitttgc 19 

<210 SEQ ID NO 44 
<211 LENGTH: 21 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 44 

tgcct cqcca ttaa.cattag c 21 

<210 SEQ ID NO 45 
<211 LENGTH: 29 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 45 

agaatttaca gcttgcaggt atttaattit 29 

<210 SEQ ID NO 46 
<211 LENGTH: 30 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 46 

gcaatagttt gagaagct ct act acaatitt 3 O 

<210 SEQ ID NO 47 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 47 

titcc cttgta tattgttittgaaatgc 26 

<210 SEQ ID NO 48 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 48 

tgcagaaaaa Cagaaaaaac talagt 26 
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<210 SEQ ID NO 49 
<211 LENGTH: 21 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 49 

acaa.gcatgt taccagct t 

<210 SEQ ID NO 50 
<211 LENGTH: 25 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 5 O 

tgcaagggta t t cat agtg gaatt 

<210 SEQ ID NO 51 
<211 LENGTH: 29 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 51 

taga cc citta attittatgtt aatttgcgt. 

<210 SEQ ID NO 52 
<211 LENGTH: 30 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 52 

atcagtaaaa tigaga caaa tagtaaaaa 

<210 SEQ ID NO 53 
<211 LENGTH: 31 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 53 

gaactgagta t cittitt cota gacttgtttic t 

<210 SEQ ID NO 54 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 54 

Cctaatgttg tagagcticca ggaaag 

<210 SEQ ID NO 55 
<211 LENGTH: 33 
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&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 55 

Catalactt CC titt taCatac aattit Citata CCa 

<210 SEQ ID NO 56 
<211 LENGTH: 30 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 56 

ttattacacic acttgttctt tittaaggaaa 

<210 SEQ ID NO 57 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 57 

tgtggit cogt toaaaaatta taatga 

<210 SEQ ID NO 58 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 58 

caagagaaat coattaagaa attgca 

<210 SEQ ID NO 59 
<211 LENGTH: 25 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 59 

aaattggit ct ttgaaggaaa atgaa 

<210 SEQ ID NO 60 
<211 LENGTH: 21 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 60 

t cct coaaag gttggtgctt t 

<210 SEQ ID NO 61 
<211 LENGTH: 30 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 
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<4 OO SEQUENCE: 61 

tctggcagtt citat acttct gaaatttaaa 

<210 SEQ ID NO 62 
<211 LENGTH: 29 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 62 

citcttaaata gct tatgggt g tatgtcaa 

<210 SEQ ID NO 63 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 63 

aaattittgga cccatttctt togc 

<210 SEQ ID NO 64 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 64 

aattatttgc atttgct citt ggc 

<210 SEQ ID NO 65 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 65 

tgtctgctgg ttgaagtaac titatgg 

<210 SEQ ID NO 66 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 66 

gctgatagitt tttgcatatt citt coa 

<210 SEQ ID NO 67 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 67 

cittgcttaca aatticcitcca act aaa 
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<210 SEQ ID NO 68 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 68 

gcttaagaac aaccagagc tittt 

<210 SEQ ID NO 69 
<211 LENGTH: 28 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 69 

catgaactgt gattacat at t cittittgc 

<210 SEQ ID NO 70 
<211 LENGTH: 2O 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 7 O 

gctg.ccgaac atgatggitta 

<210 SEQ ID NO 71 
<211 LENGTH: 27 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 71 

cagaagaaag attctatogac tocaa.ca 

<210 SEQ ID NO 72 
<211 LENGTH: 30 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 72 

actgcatalaa at accqtaat attct cittga 

<210 SEQ ID NO 73 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 73 

agaat catgt gattctgatt gtacga 

<210 SEQ ID NO 74 
<211 LENGTH: 26 
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&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 74 

ggaaccaaaa tocctataac togttgt 

<210 SEQ ID NO 75 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 75 

attittgggag gaCaagtgga citt 

<210 SEQ ID NO 76 
<211 LENGTH: 28 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 76 

gcaagaaata agatatagcc ttgggitat 

<210 SEO ID NO 77 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 77 

tggcatcct c titat caacaa agc 

<210 SEQ ID NO 78 
<211 LENGTH: 22 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 78 

Cctatcagtg ttggtggaag Ca 

<210 SEQ ID NO 79 
<211 LENGTH: 22 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 79 

ggtgagccaa ggaaagaaac ac 

<210 SEQ ID NO 8O 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 
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<4 OO SEQUENCE: 80 

cgacgatatgaat Cagggaa tagg 24 

<210 SEQ ID NO 81 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 81 

tggcatcct c titat caacaa agc 23 

<210 SEQ ID NO 82 
<211 LENGTH: 22 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 82 

Cctatcagtg ttggtggaag Ca 22 

<210 SEQ ID NO 83 
<211 LENGTH: 25 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 83 

gaga aggatg Cttittgaaga gCtta 25 

<210 SEQ ID NO 84 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 84 

acctgact cq gtttct catt caat 24 

<210 SEQ ID NO 85 
<211 LENGTH: 30 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 85 

ggtaaacatt gtc.ttaccat tattgacatt 3 O 

<210 SEQ ID NO 86 
<211 LENGTH: 30 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 86 

catcaacttg cattacataa agtctgatta 3 O 
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<210 SEQ ID NO 87 
<211 LENGTH: 32 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 87 

titatgtttgt aatctaatca ggctatottt tt 

<210 SEQ ID NO 88 
<211 LENGTH: 28 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 88 

aaaaggaaga aaagaagaac aaattittg 

<210 SEQ ID NO 89 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 89 

agcagaatcc ticacttcaaa gtacag 

<210 SEQ ID NO 90 
<211 LENGTH: 25 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 9 O 

accalagagga gaaaatctgc titagg 

<210 SEQ ID NO 91 
<211 LENGTH: 21 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 91 

cCaacaaggg to agaaatg a 

<210 SEQ ID NO 92 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 92 

gggttgcctt gat agttgaa tictg 

<210 SEQ ID NO 93 
<211 LENGTH: 26 
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&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 93 

cactitcatct tcaggcatat act coa 

<210 SEQ ID NO 94 
<211 LENGTH: 21 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 94 

tcttcaaggc tiggttggatg a 

<210 SEQ ID NO 95 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 95 

tgatggtgaa tatgaagggit Ctca 

<210 SEQ ID NO 96 
<211 LENGTH: 27 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 96 

aatggaactg ggattt citta ctacaaa 

<210 SEQ ID NO 97 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 97 

tggcaaaagc tagaga.gcat gat 

<210 SEQ ID NO 98 
<211 LENGTH: 25 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 98 

aaccct aacc ttitt cittctg ct citt 

<210 SEQ ID NO 99 
<211 LENGTH: 28 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 
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<4 OO SEQUENCE: 99 

aactgaaaat tttacatt co togt caatg 28 

<210 SEQ ID NO 100 
<211 LENGTH: 33 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 1.OO 

ttctaactga tigacitt caca citagttittct tat 33 

<210 SEQ ID NO 101 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 101 

ct catgtcat catcttacac aaag.ca 26 

<210 SEQ ID NO 102 
<211 LENGTH: 28 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 102 

Cttgttggaga ataagaaaaa ggttcttic 28 

<210 SEQ ID NO 103 
<211 LENGTH: 31 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 103 

tctatat cca aagttct titat atgga cacct t 31 

<210 SEQ ID NO 104 
<211 LENGTH: 28 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 104 

ttaaaatcat tacacagt ca citccacaa 28 

<210 SEQ ID NO 105 
<211 LENGTH: 28 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 105 

gtcacaaag.c aatticcaatt ataac act 28 
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<210 SEQ ID NO 106 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 106 

alaccttggta aggcaaaaat gcta 

<210 SEQ ID NO 107 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 107 

gggtgctgat titt cataaag ttga 

<210 SEQ ID NO 108 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 108 

gccattctaa tttttgtgga caga 

<210 SEQ ID NO 109 
<211 LENGTH: 22 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 109 

talacct Ct. Co. tcc Cocaaac tt 

<210 SEQ ID NO 110 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 110 

gggttgtc.ct agaact cotg aaga 

<210 SEQ ID NO 111 
<211 LENGTH: 27 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 111 

tgttcttgta atcatcaacc agcttaa 

<210 SEQ ID NO 112 
<211 LENGTH: 2O 
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&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 112 

gcct tctic cq ttgcatacca 

<210 SEQ ID NO 113 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 113 

t cacatgcat tagggaattig citt 

<210 SEQ ID NO 114 
<211 LENGTH: 25 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 114 

agcattgtcc caactaagat cittgt 

<210 SEQ ID NO 115 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 115 

atgt attcat tittgaatggg ctacaa 

<210 SEQ ID NO 116 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 116 

gttaaaaatt acaacgc.cac gaataa 

<210 SEQ ID NO 117 
<211 LENGTH: 29 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 117 

ttgcaattitt ttatat ctitg attt cacat 

<210 SEQ ID NO 118 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 
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<4 OO SEQUENCE: 118 

gcgaagaatc aaaactggtc. aaa 23 

<210 SEQ ID NO 119 
<211 LENGTH: 27 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 119 

acaaggacaa ggctatgaga agtaaga 27 

<210 SEQ ID NO 120 
<211 LENGTH: 2O 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 120 

ggc.catgaat caa.gcc actt 2O 

<210 SEQ ID NO 121 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 121 

gagttagatt tat coggcaa Ca 23 

<210 SEQ ID NO 122 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 122 

cc.cgaagaga tigt catgtta acaa 24 

<210 SEQ ID NO 123 
<211 LENGTH: 22 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 123 

gcqaaaaa.ca aatttic catt gc 22 

<210 SEQ ID NO 124 
<211 LENGTH: 2O 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 124 

agtggtgatg gcatggttga 2O 
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<210 SEQ ID NO 125 
<211 LENGTH: 25 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 125 

t cactaagat citggaatticc aaacc 

<210 SEQ ID NO 126 
<211 LENGTH: 30 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 126 

tggaggaaga taagttaa.ca attaatagca 

<210 SEQ ID NO 127 
<211 LENGTH: 26 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 127 

cctgaaaaag ccaat cataa totaca 

<210 SEQ ID NO 128 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 128 

Cagg taggga tigCttcagtg ttg 

<210 SEQ ID NO 129 
<211 LENGTH: 28 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 129 

tggaaaagga aagatgat at agcaatitt 

<210 SEQ ID NO 130 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 130 

aaccaggaca accacatcaa tot 

<210 SEQ ID NO 131 
<211 LENGTH: 25 
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&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 131 

tgat cqgatt tact cittitt gttcat 

<210 SEQ ID NO 132 
<211 LENGTH: 27 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 132 

ttgcagttitt tdagtatacc actacca 

<210 SEQ ID NO 133 
<211 LENGTH: 28 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 133 

atggaagtgg atggaagtag tataatga 

<210 SEQ ID NO 134 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 134 

titt.ccacatt titccaatago ttga 

<210 SEQ ID NO 135 
<211 LENGTH: 25 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 135 

tggagcticta ccgaaagttt acaaa 

<210 SEQ ID NO 136 
<211 LENGTH: 24 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 136 

caagaactac citcaaa.gc.ca atcc 

<210 SEQ ID NO 137 
<211 LENGTH: 25 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 
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<4 OO SEQUENCE: 137 

cittittaaatg gacccagttt gttca 25 

<210 SEQ ID NO 138 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 138 

tgggttgaag taaatggtc. aga 23 

<210 SEQ ID NO 139 
<211 LENGTH: 27 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 139 

agcaacaatig act atttcaa ccattitt 27 

<210 SEQ ID NO 140 
<211 LENGTH: 19 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 140 

ccacacct co ccttggittt 19 

<210 SEQ ID NO 141 
<211 LENGTH: 22 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 141 

Cagcaaaatgaatgcaattg gt 22 

<210 SEQ ID NO 142 
<211 LENGTH: 23 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Primer 

<4 OO SEQUENCE: 142 

acattgcaag aactggatgg ttt 23 

<210 SEQ ID NO 143 
<211 LENGTH: 104 O 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 143 

agaaagagag aagagtgaag agtgttattt ttttgtttga citctgaaaaa aaattalagat 6 O 

acaa.ca catg gcatgattgg agcc.gtttat atgat cotac gcatgaaaat gtttcaacta 12 O 
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aagtatgaac aaaccattgg ttaacaatgc at at attatt atcaactaaa agtgcacaaa 42O 

tttgtacggg aagticagtgt cagc.catgct tttgaggitaa ttaact act gagcc caaat 48O 

gcaaattittg agg taatgta cagtacacgc cattatagta caatgttaaa tittgctaata 54 O 

ctgt atttaa ttgcatacat atgtaaaagt atgtcgatga aatcttttgt accacttgta 6OO 

c catcc.gc.gc cittgtatttgttgaccactic attgatgatt tacctgcatt tittaattatt 660 

aggtgtttitc agacctaaat aatttgttct tttctttgta ggttggatta taatcctata 72 O 

gtcaaggtgt cittgtatic cc tt 742 

<210 SEQ ID NO 151 
<211 LENGTH: 681 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 151 

agaaaactitc tict cogttca tottctittct act caatggc atcct cittat caacaaag.cc 6 O 

ctitccatgaa gcaacaagat gct tccacca acactgatag gag cacccaa atcc.cagoat 12 O 

Ctacagtgac gactgttacg alacagaggac aaa.gctagot atgctaaact acactaatgg 18O 

ttacct tcgt aattct tcct tcc ttctitat tt cattact g c catattitat aatgattitca 24 O 

acaaaagata atatatggca ttccaaatgg ccatalacaga aaggaaaata t cctaataac 3OO 

agagtgagat gaagtttgtt atalacagaaa ggt attittgg ggcaataa.ca gaattagtgg 360 

agtgagtggt ggaatat cct gaagttggtg cc catgctgt titatic ctaca Cttgagt cat 42O 

agcagcgttg ct atcaacga cqcagagaga aaggggottt gaattaatac ttatt CCtgg 48O 

t catgaagag gaacgcaaaa agtatgcgaa acacagg tac taatticcagc titct cittaac 54 O 

aataaaaa.ca tatgttittga atgtc.ctitat tdtccacagg toggatttaga gtc. cattaaa 6OO 

agttggttcc caacacatga tigggagaa.ca ccctataatt cataaagata citaccattag 660 

ggagtgattt ttgaaagaala a 681 

<210 SEQ ID NO 152 
<211 LENGTH: 993 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 152 

at catttit.ca aagagtgitat atttittttitt tittaaatcgc tigagttccta aatataatcc 6 O 

aaac actgaa ttgaggagtic aagtgctgttgttgtaagac attgcaaaat aagttaccac 12 O 

aaattic accq aagttt cata gat attgtct tattgttatt tdatcctgaa acatgctago 18O 

aggattaata aaaagaataa aaatgttacc agctgcacta gtatagittitt gatcc tigtca 24 O 

t cct ttctag caatggttcc atticcittgaa tacactt cat citgaatgacc aattittatt c 3OO 

ttggcaccitt cattcttittcaatggaatca atgttggtgg agct cacacic actggaatac 360 

actt cacccg aatgacca at tittatt cittg gaacctt cat t cittittcaat ggaat caatg 42O 

ttggtggagc ticacaacact togaatacact tca cc caaat gaccalattitt attcttggca 48O 

cctt catttt tttcaatgca at caatgttgatagagctica caacacttga agt cagotcc 54 O 

atgatctgct cagacitttgt to citttgtca totaattgcat cct cagtagt tdt citctggc 6OO 

atat citt cat aagtagagag tittgacagaa togctgaaag aaact cittitt aatttittggc 660 
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cattt tattt toagittatgt attcaaatag taaatagitaa tatto attta acctaatatt 3OO 

att catataa toaaaactitt acacaagata citagattaaa atc tagtgtg at cattgtac 360 

ataaaaagaa taatcgaagc attacact at tittctgtcaa aaaagaaaac aattgaacco 42O 

titt.cgagcaa atcaaatcat caa.cat cata t caagttitat aatcaaagta gat cittittct 48O 

cgitat catgt gattitttitta totgtaaaaa tatgtcaaat taaga caatt tttitttalaga 54 O 

c cctaaatca ataaaaaaaa ttatcgaatc gtgttggg to aaatttattt attaggaaaa 6OO 

aatt Caattit aacttalaatt accoaaat 628 

<210 SEQ ID NO 158 
&2 11s LENGTH: 774 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 158 

ggaaaaactt tdagacaaaa actaaaacac titatgaaatt agacaaaaga atgcaatatt 6 O 

aacagaatgc tacaacattt caagaggacc caaacgtaga ttataaggag aataatgaat 12 O 

cctic ct attt aaaacagaaa gaaacticcita t cotatic taa alacagaaaga acc caatgag 18O 

c caaagtggc ticaaaaatgc aataaagtat tccaatattt togcatacaa atgattgatt 24 O 

ctittgaagica gcc attaa.cc aagaaccatc atagagacaa toctatocta tdacgactgt 3OO 

aaagggaaag aggtgct citt gaaaatacac goattt catt acaac caaat gcactac tag 360 

ataact acat at actgcaca atgcgataaa atttalacact citttgttcct ttcaaaacct 42O 

ttalagg catg taalagaga aa agctic calacc tatgattgga gaaact catt gttggctagg 48O 

aaccc.caaaa caatticagoa ggtgtaccac aaaagtggcc tacctatagt attat cagot 54 O 

tattittagca totttatacc tagatgtc.t.c tatttctitta togaacttcaa tagttcaact 6OO 

accatttgat gaatgtgtcc atgat catat cataactitat at cacgcaaa citt cagaggit 660 

tatt at ctitt tttgtttct c attgt attct acaccaatga got aaaacaa gogagc.ccca 72 O 

aacgcatgat gaalacataat catccattgt togctacttgt cagat cacct cittg 774 

<210 SEQ ID NO 159 
<211 LENGTH: 637 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 159 

acaaagtgct togcttgaact titatggacta aaggtaaaat ttatt ctoga atc.ttcaatt 6 O 

cittagtgagc tatgtc.t.aac ttcaatgctt at attgcaag cct cqtctaa ctitt cacaaa 12 O 

ttgattgcta aattgtttac agtataagta tdacaaaatt gctttctgtt tatgagatac 18O 

gtcc cc cc cc ccc.ccc.ccct act cattatt ataatgaagg gaacagotga aaataattta 24 O 

tagtaaggaa attagttgat ttitttitttitt acatttgttt gttgtcgact gcaa.ccgaga 3OO 

aatgacaata attgttgtc.ct tttggcaag gaCttcttitt Ctggcagct g g cagagttgc 360 

agatgaaggt toggtctgat gtgagttctgaat actggct caatgctaag ttgcatatic 42O 

Ctgacaggca attgtttgat tdgg catga tigaggttgcg ccgt.c cattg tatggtgttg 48O 

gagatcCatt to catggat gctgatgatc aattaaagaa gaaacgggag gctgaggtaa 54 O 

Ctttcttitt c ttctitcagta atatgtatt c ccc ct ct coc ctitttgtggg tttgaacttg 6OO 
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gttt coatat catggatatc atagactata gttacat 637 

<210 SEQ ID NO 160 
<211 LENGTH: 104 O 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 
&220s FEATURE: 

<221 NAMEAKEY: unsure 
<222> LOCATION: (1) ... (1040) 
<223> OTHER INFORMATION: unsure at all in locations; n = a, t, c, or g 

<4 OO SEQUENCE: 160 

aacctic catc accatctggc tictitt ct cat agtgtagatt togctgtagca aaa.gc.cacat 6 O 

cct caatcct ctittgcattc ticttcago: ct titt cotgg to caaagttcca tacttctgtg 12 O 

tgaaaatcga tittagtag to agattgttgg to atcct citc. cacaagggit c togcctagtgt 18O 

tctgactagg aggccata at ttgattgaaa atggit ct cqg Ctgttgaattic agctic catgg 24 O 

caatgaaacc tacaagaact gcaagtgcaa gtatataaat ggaat attitt aggatacata 3OO 

acaagagtaa aaaatagttcaag cagacitt gttagagaala acaattgtaa ggcaatgtca 360 

tt catagatg catgtc.ctica atatggitatic agc ccttgtc. agacagaata aaa catttta 42O 

caagcc citta acacaaattt gagttittgaa tdgataaaaa aaaatgttitt acaaaac agg 48O 

ttagittaata ggagcagaag taaaagaaat cocatccaag aaataattgc tataa catat 54 O 

aaacatatat atacacccag goccnnnnnc incaanncanc acacacacac acacacacac 6OO 

acacatatat atatatacac acacacgtaa agtggattgc aataataaag tagggg.catg 660 

titcc titt.cca tttcaatcat at catgttaa tdaaactaat aaaaact tca aag catgatg 72 O 

aaaaaatgaa aagggittagg gag tittataa aggaaactitt gcaaaac at a C catgaatgt 78O 

acgtacgagg ttgttt Cotic talagagaag agaac actica caaaaccgt.c gacagtaata 84 O 

aataac cqac aat caactta gtttggttca cccacaaatc aaacccatcc taataaaaat 9 OO 

cittagottta agct cqaatg caacagat co gag actg.cgc aaagatacaa actittaalaca 96.O 

cgaatttgaa aatctttgga gaaaggggaa ggaactggga acagggtaga Citgaaataaa 1 O2O 

gagaga caag tittgacalacc 104 O 

<210 SEQ ID NO 161 
<211 LENGTH: 84.5 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 161 

tgcatgcctg. Cagcttgctg C caaactittg ctacatttgg tatgatt cag acagaagaga 6 O 

at catgttag cittctgtact atgtagaatt g tatggittat tagtgggittt tdt caagagt 12 O 

talacagtgaa citgcaaaatg gagtgtttag agggatgcat titatataat atttacgtaa 18O 

caagtgtggc titcc.cagttt to agc catca tdatat cago ttaagtgaca tagg.cgcaaa 24 O 

acaatact ga titt catgcta atgat cagat titt cotcgtg cagtggacaa togctaaaaag 3OO 

actgat coca aagcticaggc Cttgaagact gctatggctg. tattgttgaa at Caggatgc 360 

caagtgttta agaaaaaaac taaatggacc aggacattac tdtgacatcg attacatttg 42O 

gCaggccaaa gacattgctg taaatttgaa actgtttggg at attgctgt aaattittgga 48O 

citgatattga acgtttgatt citcaaactgt tttggacaga tattgctgta aattt cqgcc 54 O 
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tittgaggaaa aatgttttgt togctgcaact gtttitttgat tctgaaatat tdttgatatt 6OO 

gctgtaaatt Cttaaactgt gttgttggctt gtttacgttg tdt attgat C aggtttgaga 660 

aaaaaacata atgaatcaaa gaaatttgtc. aatacatgcc aaaaacattt gcgaatgcag 72 O 

taagttctggg taaatcatgg ttt catalacc accacgttag taactgttgta aatggcaggg 78O 

actagaacac actaaatttgttttgtacaa goattaaaaa cittacaaggg gtcaaaaatt 84 O 

Ctaaa. 845 

<210 SEQ ID NO 162 
<211 LENGTH: 631 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 162 

ttgcctgcag ttctgcacat ttaa.gct tc tattagala Ctgtttgttg gaagtgatag 6 O 

ttgttt atta agggitaatga gagttcgaga tigttagtgtt attgttgttg ttaaaatgag 12 O 

ttttittataa cittaaaatga gttcttaaaat gaatttittgc ataagttaaa aatcttittaa 18O 

aaatctatga gagtttitt at aaattattitt atttagctta t citt cattta atttitttitt c 24 O 

t cittaaaagt gttittagaat aaatt cattcaaataagtaa ttatt attgt tdtcgatatt 3OO 

gttattgtta titat catatt ttgttitttitt ttittgggaag titgaatat ca taaactgatt 360 

taaaaagaga ggccttggitt gtaaaaaacc ataaact tac git cat aggtg togaatatg 42O 

atalactaaaa alactitt.cgag gagtgactitt tacggtgaa attgggaaag aaaacaacat 48O 

actagagaaa titcatcaa.ca tactittatct tatttataat titcactttgt tacaatacat 54 O 

tggggtttitt ttataattitt taattitttitt ttatcgaatc tittcaattitt atgtgcc citt 6OO 

tactgtttac cataaaaaat atcc.ccctac t 631 

<210 SEQ ID NO 163 
<211 LENGTH: 439 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 163 

aaccaaactic ctittttgttgt titt acttagg cagccaaatig cittgggatat cittagattga 6 O 

aaagaagagg aatttgtaac ataattacag toaacaaaaa taccalatggg togctatotaa 12 O 

t cactaggta aaaaaattta gaaaaaaaaa citgataaaaa cagcaaaggg acacaattica 18O 

attgaaatat ggaaactgta acacattatt taagttcata cittaattagc aagtttgaca 24 O 

aattgaatat ggagagctag catagaaatgatat cattca ttaaaataga aataaataaa 3OO 

taaatagdaa gogacaagttg at cittaaatt tittaaac agit acaacaataa goactaagta 360 

gaccaagaca ccatgatago gataatatica ccagttcaga attagagtat cagt cattga 42O 

atatgaaaaa tdaatgtca 439 

<210 SEQ ID NO 164 
<211 LENGTH: 543 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 164 

acgaagaggc aaagaagaaa gCtcgactitg Ctaggitttgc acctgct tcc aaagttgat C 6 O 
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gaacanagca ttatgctitt.c ct citt acttg ggaggaatga acattattitt togggaaactic 78O 

at attagaat aacctgcc cc taatttacac titttittggga g 821 

<210 SEQ ID NO 167 
<211 LENGTH: 848 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 167 

gttgttgat at titt citt cact ttittcttggt titt cqatatt tagat caaag taaatttitta 6 O 

tactgtc.cat ttggtttgtg gcatc taggc atctggctct tctgctgtta atgttagt cc 12 O 

tgtcaactgt aaagtagaaa gogagct cacc agt caggcct tct coaattic titg tatgaat 18O 

ttgtcc ct gc aaactctgta togcctgatta tdatattagc atgatgact a tigatatact a 24 O 

gtcatagott aacaattaga aattaatatt taagt attat alactaatgct t catttctitt 3OO 

taat atttac acaag catgt toggaccagct tdttatttitc ctaatttctic ctdgitat cot 360 

taattic cact atgacatacc Cttgcatacc gtggaggact taa catctitt toggacat citt 42O 

tatt atttga tigtctg tatt totttgttgaa attatttggit ttaattaatt ttittgaagtt 48O 

actittatagt catgaattta tactgcatct taatacttgt to acaactica ttgattggitt 54 O 

atgc.cgttitt Caacgaagaa tigagttgat CCC atgggtc gaaatgtgga gaalacct aga 6OO 

actgtggaag atggaataga taaagctaaa C catggcagc tigtctgaaat ttggatgct 660 

gtcCaatgtc. ggittagttac aacgc.ctgac agtacagatt Ctt CC agcaa ggtttgttga 72 O 

ttittatgaaa ttgagattgc catttitct at tdtaaactgt gtact.gtgaa citgctittaac 78O 

tctaaagt catacatagggit togttcgacitt ttatatacaa actctggtgc tiggtc.ttittg 84 O 

gCacttgg 848 

<210 SEQ ID NO 168 
<211 LENGTH: 825 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 168 

titc.cgactitg Caagaaggitt ttgtcatgat gattgacgat ggaagaggca tottacgaaa 6 O 

tittaaatttgaatcqcaatt ttgaaaggta atgctgagca aacaaaagaa atacctititat 12 O 

ttct coattt titccaattitt aattattittg catattolaat acct tatgtt atttitttctg 18O 

agtttittctic acaaat attg actgcaagtg ttttgtagtt toggttgggaa tatttitttitt 24 O 

t cattgacct agttttgttt ggtgcagaga gattggit cta at attgaatt tttitt tattg 3OO 

gtaattttgt attgtt atta aactatt cag agattittatt gtgtaaaatt gtatgttgtt 360 

cittat cattt ggttgaagtt tact tattag tagtttctta tottataaac tacaggttct 42O 

gtaaatggag galaattacaa agaattggca gcatgaccag caaatagat C at cattggta 48O 

attaat catgttgatgggta ctatatatga acttittittgg gacticaccala attitttgtct 54 O 

acaggtaaat tdatctatica taaaaaagat ttgcagg taa gag to tacgc atct tcc.gtt 6OO 

tggit cottga gagaga catg gttt catcct c ctitgaaata tatttagacic cittaattitta 660 

tgttaatttg cqtttittittg tatgctacct attitt tactic atttgtc.tcc attt tactga 72 O 

ttaactaata atttittttitt cittatt caag gtacacttitt attatttitat gatagattag 78O 
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acaatttaaa citagtictaat gcc talacatt ggctgcaggit cqact 825 

<210 SEQ ID NO 169 
<211 LENGTH: 95.3 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 169 

ataatgaaaa gaaagaac cc ggctggtggit tagttgcatg cacactictt C agtttaatca 6 O 

ttitt cagttt cattgtctitt gttcaaaaaat aagttittagc titcttgagtg ttggtttgat 12 O 

taaattitcga gcatcc titaa toctitatgat t ct atttittt actittggcag gttcagtggg 18O 

gatttaggac aactgagatg tactaaaatg gataaacaat tatttggaca citaatgaaat 24 O 

cagtattt ca acacgtgtct taggagatgg toggac tagtt catacgaaga aactic titatic 3OO 

atacaatatg gtttgaaaat titt Cttt tag aaaaaaaatt gcagggactg. tctgtactgc 360 

taaatacata ttcttatatg ggaacaaatt ctaagaactgagtat cittitt cottagacittg 42O 

tittctttgtt tdt tatgaaa ttaatactitt cotggagctic tacaa.catta ggaagttgat 48O 

cct cqttaat gtataataat atgattgatgaaatattittgaatgttgaag titcaggaata 54 O 

gaaaaacaaa at caggaaaa tatatttaaa ttittcaatgg atttaatatt caaga caact 6OO 

agatattitta aatttaaaat taattaaaat atagatgtaa citttgttitt c gagcctaactic 660 

aaccotaata aggcaaaaaa aattggtcgt attittggcac caaaaccact togg accc.gc.c 72 O 

tgattcaa.cc cataatctgc aacaa.ccgac cc.gctgaaat tdacggit caa ttctgtcata 78O 

aatgggccta aaaataaaaa ggatgtggat titat atca agagcttggg Ctcggagatg 84 O 

gaaaat attg gttacaiacat gagagcct at gct atttgta gct tccalata accc.ctgggg 9 OO 

aactgcttgg gcacccagca gttitt coaaa atalacatatt agcttttitt c titt 95.3 

<210 SEQ ID NO 170 
<211 LENGTH: 598 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 17 O 

ggacgtaatg tdaatagitta cqaacaaatt acattaa.gag taattacact aacttaccala 6 O 

acataatgtt ttgtaactat catacttaag agttittggat t cqaattatg agg tatt coa 12 O 

caagtttaga t t c ctittaaa toagttgaaa ctaatttagt ttgaaattta atc.ttacata 18O 

aaaaaaatta t cotlatccaa gacataatta aattatatta aaatgagtta tittatgacac 24 O 

atagacattg gttaatgaat taaaaatgac titt ctittaag gaaaaataat tttitttittat 3OO 

tatt attata aagtaccaca aatttatttic ctitcgtaatt tittaaagtat cittattgtat 360 

tttittaataa aataaaat at ttatt acttic cittgacatagaactictaatg gctgattagc 42O 

atgacc catg gtttattaca cittcaagt ct tatttittatt taalacataac titc ctitttac 48O 

atacaatttic tataccatta tittattgaaa ataacaaaga taaataaatgtcc titt cott 54 O 

aaaaagaa.ca agtggtgtaa taaatcct aa cqctttgttt ggctgagatg acagt ct a 598 

<210 SEQ ID NO 171 
<211 LENGTH: 724 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 
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<4 OO SEQUENCE: 171 

ttgacagctt gctatgcctg cagtgcttac atatgcagtic acaagagtgg gaaggcaata 6 O 

cc.ccct cocc cqtttitttct atttagtgtg gttittatt ct cittgtacatt citt cagtgta 12 O 

ctagoctaca acattt tagt tttgaaattit aagttcaact togcaaattitt tdtggtc.cgt. 18O 

tcaaaaatta taatgaattt togctgattta tdttt attag actggtgcaa titt cittaatg 24 O 

gatttct citt gtc tactgtt toagctatga agcttgggtc atttataatt ttctgtcact 3OO 

gtgtctggca tattggtg gtc.ctggagc agttgtaata agtttgagtg gtcgagttct 360 

gaagc.cat cattttgttctga tigacittgttg Ctttic ct cot at accgctgg atgggtgggit 42O 

ttgt atctga t t catattitt toggatgtgcc tdaagatagt tatgt attcc titgaaaacta 48O 

t ccc.ctgatt titt citctatog gaggtttittt ttaattacct aacttitttgt tagttgaaag 54 O 

tact aggatg atacatttgc cacacaat at ggagattitat titt tatggat tattggaaaa 6OO 

cgacct agaic atcCtggaga tigcaatggat tittagtagac ttcta acatg gtggcatgac 660 

attatat cat aacttatatt Cttct ct cat ttctagaact tct attt cag gogttt cata 72 O 

cgta 724 

<210 SEQ ID NO 172 
<211 LENGTH: 698 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 172 

ataccataaa goatgtcaac ttagoagcaa cacacactga ccaac aggat aatacataag 6 O 

tittggcattg ggcaatcaaa aaaatgaaaa taaagctatt aataa.ca.gca gtgttgttggit c 12 O 

ttattt coag agittaataaa aaccolaatgc attt cattaa atgtgtcatt gaagaaacaa 18O 

cittctggaac tocticcattt ataaatacat caaag cagtt acacgacatc aaattggtct 24 O 

ttgaaggaaa atgaatgcca caaattat catcaaag.cacc aacctittgga gqaccaatct 3OO 

aaccttgcaa at atctittaa gogatcaaaat gigatgatatt ttatagatga taatgaaata 360 

tata acat cq tagatttg atgttgtaag ggatgagcta gcagatgaat tdaatcgac 42O 

caaaatgaat t catgaaaac attagttgga acctt cagta gttcaaggga aaaaatcagt 48O 

gacacctgtg ct cagttaat tdattittatt atgcattcta aatt catatg cacattalaga 54 O 

aacatagoca cittaac caat gaactagota t cotagttcg gaagtattta tacttcaatg 6OO 

gcaaccaact cott cacatc acatalactaa aaaataatac toatgta acc aaaaaatagt 660 

tgcaaatcag gaataaaaaa tdt citcaaag goaataac 698 

<210 SEQ ID NO 173 
<211 LENGTH: 673 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 173 

agagtc.gacc togc.caggcat atagaaaagg aact cattca caacct tact catttttgtt 6 O 

tttitttittitt tdtcaaaaat gaaaaggaat ttctgtgcgc titataatgta citgitaactict 12 O 

aaagaaatgg tattgttgaa acg tatggag aatgggggala aaaat agcat t caac actitt 18O 

cittitttgttt ggatgagaga gaaagagaaa aaaattaatt titt cittittct agacittatct 24 O 
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titcc toccita cittittattitt cattatct ct tcaacaatta agagaaattic cca atttitta 3OO 

agatgttctt cogtaact at titt Ctttct c ccgatccaaa aatagggcta aagaagtacg 360 

aagaagagca att catataa aaaag cattt gatatagcaa acagaatatic titccttgata 42O 

cctggtaata tdcacattag aagtagtaaa tacactic tac atacct tctg acggctctgg 48O 

tittatatctg gcagttctat acttctgaaa tittaaaaata atgtgaaaag cattagatta 54 O 

aataaattga catacaccca taagctattt aagaggatga taaat cacag atgtacctgc 6OO 

aagtggcttt ttacatgata gatagtaagg ccct caactt to attagatt caacacaccc 660 

tittggagtag cct 673 

<210 SEQ ID NO 174 
<211 LENGTH: 868 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 174 

aaacgctagt gttcttgcat t citta cacta cdagaacaat cct cocatac titcaccataa 6 O 

ccittaaatct gcc togcatct tcc tagatga tigact attct gtcaagattg caggatttgg 12 O 

tctgat caac tocaatttitt act atggttct cact tacac aagaactatg aag catttga 18O 

catctgcaaa aatgatgttt acgatatggg tdtgttgctt cittgagatta t ct caggctic 24 O 

aaat cagttggattcaccala Ctttggctitt acagcatgta agggctggala aatttgaaga 3OO 

aattittggac ccatttctitt gctatgatga acaac cacat taccgc.caag agcaaatgca 360 

aataattgca gatctagota Caaggtgcct gtt atttggg gtagatggala ggctaggaat 42O 

gatagatgtt gtgagggagt tag tacacat gactaaagaa agt cttgatg gagga attat 48O 

gaaagg acct gcactggagg agacattct c aaattcaagc cittct tcaga tigatat caat 54 O 

gtct cotgat tctatogagtg tcc ctitgaat citt tatgtcc cagt cagttt agtttgtcag 6OO 

t ccc.ttcaaa agatgataaa caaccacaat td tatgtgtg cactataagt ccc.ca.gc.cac 660 

tgtacattgg ggaatgcatc caat attctg gttctgacat actitcactaa got acaaagc 72 O 

aagtgt attt ggtagctact tcttaataaa tittaatcaac togctattgtt aatgtgtggg 78O 

aatcatttitc aatacagagg tttittt tatg gigtatatata tagttgatga aaatctt cqc 84 O 

gaaaattgta atgtttaatt tattgcat 868 

<210 SEQ ID NO 175 
<211 LENGTH: 564 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 175 

aaaaaataat tatacttgac tdatc catat caa.gc.ca acc atcaaataag ct cacaagaa 6 O 

aaatcaacca gcaacct caa ccaga cataa aagtaatgcc tdaat cacaa goaaaagtac 12 O 

t caagat caa cct gat actic agcaaattica act gccagtt ccttgaacgc tittgtctgct 18O 

ggttgaagta act tatgggc titcctgaaat it cacaagaa tdggattitca taagaata 24 O 

tgcaaaaact at cago acca agtagaacaa ataaaacaat attagatgaa totatic cacaa 3OO 

catattatgc agatgaat at tttacatatt togctaatata aatcaaatgt caaat attac 360 

atctatgaaa gttggitat cottt coattitt cat cactaga tacaatggga cittgcaaata 42O 
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tittggaatga atctoatccc atgtcaccat citat caaggit tdagcttata acaaggaaat 48O 

gacataaata acaattgata tattittct at taaaaagaaa agaat caa.ca attcaacaac 54 O 

caaattgaga caaatacctt ttca 564 

<210 SEQ ID NO 176 
<211 LENGTH: 78O 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 176 

agaacatttg ctgctgctitc. tct cagttta t coat cittct c cacagott g c ttacaaatt 6 O 

cctic caacta aattgg tagc aagattitt cattgaataaaa aaa.gct citcg gttgttctta 12 O 

agcatgctat caatcgaagg atatgcaata ggttcaattt cattt coat c tdatct tcca 18O 

gacaaacaaa citgacttgtc. tat cittacag agcatgitatg tacatttitt c taggc catcc 24 O 

aatgcago: ct cacgaaccca agaacctaca totacctictat tat caacaga ataat catca 3OO 

agagctittaa ataaactitat cat cacct cattctittatca gaataaacag ggaaaaatca 360 

t cct caacaa aagagg tagc agitat cittct citt coattaa ttaatgtttic acacactaat 42O 

gtgagc cctt tdacagcatt tact.cgtgct tcagoat ct c tdt citt cagg gttitt cotgc 48O 

acatgggaaa acattgttgta acacaatcat tdaac ctaag attgtataat atatago att 54 O 

tgcaatgtgg agcacct caa ttttacaaga gccacaaag.c ttcaaaag.ca catttct coa 6OO 

ttgactggct aataact cat atggcaaaac acctattgcc aatgcagat c citctic ctitac 660 

agctacattt ggat cagtica acatactgga agtacctittg cittgtcacca toactittatt 72 O 

acctitt atta ttcttgaaag ccatggccaa taattgccac ccggattaaa agtggittitt c 78O 

<210 SEO ID NO 177 
<211 LENGTH: 1536 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 177 

titcggact cq tacccgggca totctaaatc gacctgcagt gcaaacaatgaaggittatct 6 O 

gttggaaaat tct tcc tdtt toata catct gtttggat.ca tdtgaaaagt ttgttgttggaa 12 O 

ctacataatgaag cactagt agcatcctga gat attctitt ggatatagta attagaaata 18O 

taataataag aaatgctago tacacactitt cagaaatgct cittittcaagt cacactic titt 24 O 

actattgggit gcattgttitt gtggg tactg ctic cctittct agtgggt cat gcatalaattit 3OO 

cacc caataa caaaaggtgt gttgctactt gctagocgtt ct catacata atatatggcc 360 

ataaattatg attitcc tic at t cacacaact tdtgctactt at atttgatt to atgaacat 42O 

tittggatt cq acacagtgca acatgcaatt aacaagtatic totaattgca ttittctititat 48O 

tgacagggitt tdtttittacc titcagt catt totctagttgttcct ctdgt totgat citcc 54 O 

ttgact aggt agagactictt citt cotacac togcaaaagtic agctgcaaaa gotgatttga 6OO 

at agtaagat ttagcttaac atataatgtt aggaacttgg caatttct ct attgaagitat 660 

Cctaaaaaat agaaagaaaa gaggaaagat ttgaaaatat gatgaaagtg ttatt actga 72 O 

ataggaggta caataagcct tcc gaggaca atttagatga tigctagttct ttacttittitt 78O 

Cagtggagtt aatgggaagg aacaaaaggt Ctctggatgt Ctttgcct ct galaccgattg 84 O 
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citcc to gagg gcaacttgtt ttct cagtga gtttaggagc tittgatttitt gtcc.cagtgt 9 OO 

t caggit coct cacaggttta cct cogtaca toggaatgct gct cqgactt ggcatgctitt 96.O 

ggattitt.cgt tatgctato Cattatggtgaatctgaaag goaga agcta aaagtgccac O2O 

atgctctgtc. aaggatagac act caaggag cactatttitt cittgggaatt c tattatcc.g O8O 

ttagcaggta gtgcggaaat at attittaat titt tatgctg togataagttt toggacaataa 14 O 

c catgt atta atgcattaaa aacaattata aaata catca agt catcgac aaaagtgtca 2OO 

ttgtcc ctitt gagtag tagg gcatttgcta tact taata ggtctgatat coacaaagtic 26 O 

taac attctg gaaagatgat at attacctt gtttittacct ttitt.cctata t tatgagatg 32O 

catatattgttcttittgcat gaactgtgat tacat attct tittgctgaca tat ctittaaa 38O 

taacct agtt act tatgtta gcc.ggttgta tittgat caat tittaaccatc atgttcggca 44 O 

gcctggaggt agc agggatt Ctt cqggalaa tagcaaatta Ctttgatgca catgtcc caa SOO 

gatgtgaact gattgcaagt gct attggac taatat 536 

<210 SEQ ID NO 178 
&2 11s LENGTH: 727 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 178 

tctacatgtg ggctttacct cagacagggg agccaattica attaatgttc actgg tacac 6 O 

aaggaaacaa aatctt cacc atgtgagt ct aattcticago tt catt cact act actictat 12 O 

tatic tatt.ca citat ct actic togctgaccaa titt tatgcca cqcaggtttg ggatgttaac 18O 

ataattgaga cagcagaaga aagattictat gactic caa.ca tagacgagtt caccalatgcc 24 O 

attcaa.gaga at attacggt attittatgca gtagctittct attatcc cca atc catggaa 3OO 

ttacttcaaa gttagagatg citt acticcaa attittctgaa acagaaaa.ca togg to catc 360 

aagtact agg atgggaalacc ticgatticta aggagactgc atgcc ctgat atgitatgtc.c 42O 

ctittagttct ttatt tatgc aaaagttt at tcc tt catca citgaaatata togctgttgaa 48O 

at attggaac ctdatt catt agttgattta catatgttgt togaaatataa ttgtttaa.ca 54 O 

aacttgggat ttttitt Caga tacgc.gtctgaaggagttca agcagcctgt caatgggcat 6OO 

atalaaggtgc tcc.cgaaggt t cagtgctag aaggtaagat aaaatgattic tagaagtta 660 

aagagttt cagt cacttitt.c agattittctg acaatat cat gaaataatac totgcaggca 72 O 

tgcaaga 727 

<210 SEQ ID NO 179 
<211 LENGTH: 535 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 179 

aatattgcat cagatttic cc aatgccaata agat caattig togactgtaaa agggtgctgt 6 O 

gctgtagctt gcct ct actt ttacaaattt gttgtct tca actttgtcag atc.tttacaa 12 O 

aatcatcc td togattatt c tattgtacta atttgaaaat tccaact citt gttaactgac 18O 

ttittatttitc cattctattg atgttt catt gaaaaaattig gagaagtic cca togcattaatt 24 O 

ctaaattaag tdaagttact tattgtagat gattgcgaaa attaggcaga at catgtgat 3OO 
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aataaaaa.ca tatgttittga atgtc.ctitat tdtccacagg toggatttaga gtc. cattaaa 6OO 

agttggttcc caacacatga tiggagaacac cctataattic ataaagatac taccattagg 660 

agtgatttitt togaaagaaaa aagtgggatt ttagaactict tcc cc caaaa aagaaagaat 72 O 

ggtaaaactt taac ccala aaag 744 

<210 SEQ ID NO 184 
<211 LENGTH: 905 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 184 

gatcgacctg. Cagg tatgag tigtgggatt gct tatgttc ttgatgtgga tiggaaaattic 6 O 

Caatct cat gcaacttgga acttgtagat Ctagatalagg ttgaagagga agaggacatt 12 O 

citta cactta gaatgttgat t cago agcat caacgtcaca caaatagt cit gct cqccaaa 18O 

gaagtgcttg atgattittga gaatc.ttctt cotaaattta t caaggtgtt ccc tagg gag 24 O 

tataaacgtg ttcttgcaag tatgaagttct gagga aacct C caaagatgc agtggtgcat 3OO 

gctgctaaac atgagcaaga tigatgaagca Caagcagtgg agaaggatgc titttgaagag 360 

cittaagaaac toggcgactgc at cattgaat gagaaac cqa gtcaggittag titttittaaat 42O 

ttitt attata ttctttittat gig tacttgta cctittgatgt toaaaaaaag cqatttittitt 48O 

aaaaacct gt agattgggca ttcacactitc cittaaagtag titattgagct attgctttitt 54 O 

caaatgaaat it caatgggcg gtgttagatt gaattgaggit gagtttgaaa atggagatct 6OO 

tggittaatta cagggaagaa togcctagaaa ttctactittg agaccgtttic ticcitt tatgt 660 

gaagatggaa agatctttitt agtaaggaaa gtttitt tact tcc tictittgc tigtaggitatic 72 O 

ctataaatgt tittaaattaa cct agtagat actgtgctgc atttaatgga tigtttaacga 78O 

tat cittittgg toggggtgcaa gaatagtata gtttgttitat togcataaatg tdaataacat 84 O 

acaggggaaa taa.gcaccita gagaaattitt ttcacagttt atc.tttgttg atgtc.tttcg 9 OO 

aatat 905 

<210 SEQ ID NO 185 
<211 LENGTH: 863 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 185 

tagcaaagag gaa.gc.cttitt ttgattic cag gcctgttag act cagattg talagatgat 6 O 

ttctatagtg tdaatggtgg taa.gcatttic cittcaact ct ct citccttitt gtacttittitt 12 O 

tottcttctg gtagagcatt taaatttgtt tacttgacca ttttgttata atatagittat 18O 

gacatggatg at attggitta gaggtgaggc tittgtggctg. ataatatgtg atggtaalaca 24 O 

ttgtc.ttacc attattgaca ttatttataa tatgacaatt tagtttgtca toggacaaatg 3OO 

gatattgtat cataat caga citt tatgtaa togcaagttga tigaagaagga ataact catt 360 

ttagaaattt toggatatatt gttttacct t t cittatgtag titt ct ctitt c aac tattitt c 42O 

attact ct co cca.accacct t cagotgitat tdtct acttic attittatgca gactittacac 48O 

catctagagg gaccacacca gttcaccaca cittittgggac ccc.ttctagg aatagaattic 54 O 

atggct ct at ggctgaaa.ca t ccc.ca.gaaa agaaaaagaa attgttagag Ctttitt.cgc.g 6OO 
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<210 SEQ ID NO 188 
<211 LENGTH: 907 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 188 

aattgcatct attgccaaat atggg catat agcatcagoa ccaaaac caa caagggtgca 6 O 

gaaatgatgc actittgcgtg gct cagcaga ttcaact atc aaggcaa.ccc tagtgcgctic 12 O 

aagagttitta act agatgct gatgalacagc accaa.ca.gcc aggagggagc ticacagagat 18O 

gcqtttctitt gagaaggcta t cacagatac aaataaatta gatggatgtt cactgtaaaa 24 O 

agta actitta accaatacaa goaaaacata gtgcaat acc tictat cagac agcacaagag 3OO 

tggtgtagcc tt cattaatt gcatcatgtg cct ctdcaca catcc tigtcc aaggctt cqt 360 

c caa.ccct ct cittaccacat tcc tittgaat aagttatgtc. tataactittg ctg.cgc.catc 42O 

c cctataatt catttittitta atggct tcca tttct tcagt gigataaaagg ggaccttitta 48O 

gtgaaaggcg gtgacattgc ticct cagtga tittctgtaag at Cacct tct ggaccalacca 54 O 

tacattgcat agaagtgact attitt citctic taataggat.c aataggaggg tttgtcactt 6OO 

gagcaaac at ttgcttgaaa tactcaaaag tdagtttittc. tcttittagac atgacagc.ca 660 

atggagtatic attitcc catt gacccaaggg cittctacacic atccttggcc ataggaagta 72 O 

atago atttic caatgattica actgtatat c tdcatgaata aag cataata taaaaatatt 78O 

t cct tcataa atgcagoaga taaaattgag gaaat attaa tdatggit cat tdcat accca 84 O 

aaagctitt ca gtggaactaa taaac catga attcc catat titt coatatic togcatcatca 9 OO 

ttggata 9. Of 

<210 SEQ ID NO 189 
<211 LENGTH: 568 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 189 

actitt cactt catctt cagg catatact co acaccgc.cat cagtaaggit catccalaccag 6 O 

c ctitgaagat citgatccaat citccttggta atagatggat cqgatgct cq aaccacaaac 12 O 

ttgcacagca tdgttgtagt ct cat caccc aagtic cacat ttctact cac titcacttgca 18O 

c caaatat cat catgcc.caa gaagccacca togccaagttt tag cagdata acacatc tag 24 O 

tccggtaaag gggggaga aa aagtaaagaa ttagtaaatt cattctatgc alactagatgc 3OO 

atataacccc tattgtag to Cttgctttitt agtttittatc ctattittaca atggctaagt 360 

titat cqttct ttagg tacaa atttactgct tctgtc.caag tagaaacagt caggtaaatg 42O 

Cataca aggg acagattgaa tag taccacc act agattitt aataaaacaa ggggatt cog 48O 

ggaatgaaac ataacaactt agtgcatgtt tattgcca gtagcggcag ticcaacttac 54 O 

gttittcaaaa goatcaactt tdatactt 568 

<210 SEQ ID NO 190 
<211 LENGTH: 826 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 
&220s FEATURE: 

<221 NAMEAKEY: unsure 
<222> LOCATION: (1) ... (826) 
<223> OTHER INFORMATION: unsure at all in locations; in : a. t c C r 9 
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tgaatgtaat tittaaacaaa totaaaaata caaaaagaca agaagittaat atat cataca 660 

ttitt cagtat titt tatttica tdaaaacaaa aaacaagaag ttaaaccaaa catgttittca 72 O 

gaattctitt c ttittgaaaat gaaaacaatt ttcaaaaaat aaaaaaaaaa tdaaaataca 78O 

aattaalacac acctaatatt titcga cattt ttact agtac agtag tacat gtaccagtict 84 O 

gatttatttgtttctatttg gaaaatagitt attgcaggaa atttataaaa taaaataaaa 9 OO 

aaatc.ccgag gaaaggaatgttggattga attacaaaga taggacticaa atticggttgt 96.O 

acagtttatt gataactgaa accaatgttt acaaggitttg accagagaaa gottagcticta 1 O2O 

tctgtggaag cactaactica tdt catcatc ttacacaaag caccaccaga gacaact act 108 O 

tctic cact at gaagaacctt titt cittatt c ticcacaagga acgct coacc tdgccaaact 114 O 

att cacaaga caa.cattctt ctacaacaac Cttgt catac catactgaac agg to calacc 12 OO 

tittctatogag cagtgg tact aatcc cacca tattatgagc cittgac 1246 

<210 SEQ ID NO 194 
<211 LENGTH: 671 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 194 

atgctittaat attacaiacag atggaagttg atgaggttca gaa.gc.ctgaa aatgtaactg 6 O 

gaaacatgat at atctitt cit aagattgaga atcaagaaaa goaaaaaggc tacgacticta 12 O 

aatcct ct at ggtaaatgca Cttcaagatg C caataatag taaaaagtg gag cctagaa 18O 

Ctagtggcaa gaaagggatt gtatgcggag ttgaagtagc aatgtctaala gaalactattg 24 O 

aatgtcagaa goaagataaa acgaaggt at t cittctaatgttattgttaa tttitttittct 3OO 

tgatgttgta ttattgttct taacttgttga attgttgatca cqttaagctt cattt tattt 360 

t cattactitt caattittctt agtatgtaccaccaatgatgaattaaagat tittgatccaa 42O 

tgatgatcct tttgatatat ttagtttagt aagttcaaat attittaggct agcattgcaa. 48O 

tgttitt acac agittacccac cctitt cocqt aaccaataaa aaaaagtgtg at cacattgt 54 O 

tgtacttgttg tatgtctata t ccaaagt ct ttatatggac accittaatta totggggttc 6OO 

catattgtgg agtgactgtg taatgattitt aagacitagtt acattggttc ttittgctaaa 660 

ttittgat cat c 671 

<210 SEQ ID NO 195 
<211 LENGTH: 1137 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 195 

aactgctt.cg gcatgaggaa cqtgacgagg atgtttittct ttcttgtct C C cctgagctg 6 O 

titt cagacca togcttaagtg ccggcaataa agct tccata cacticggcaa cagcattagg 12 O 

gttt coaggc atgttaatga t ctdaatttgaacaaatcaa goggccataac ttago cagta 18O 

agtacaagtic tagaagaaag acagattaga tigtctggatc Cagggtgtac tag tagttac 24 O 

agcaataaat gcaagattitt cottalactac toatgataca gct coattitt gaa.gc.ca agg 3OO 

gcacttgt at accaaatgta aatggatgaa act aaagtaa citagtaataa acacagatta 360 

t catataaaa aagctt caga atctagattt gagtttcctgaaaatagitaa citgtttaact 42O 
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aaaacaacct tactgtaacg gtgaagattgaaaacaatag gtacct taala act caaataa 48O 

ttaaaatcta acaacagtac aagacatgga cqctittatcc ctic ctaatat t citttittaat 54 O 

aaac cagoag gigttittatt catactaactg tdttggit cat ttataat caa ttitt cittatt 6OO 

ttcttata at ttctaaaacg acacttgtta titt cittgtca to accct cqt ttaattaatt 660 

taagattaaa agggctttct ggctgttitta acaaaccatt ttittctgcat tdaataa.ca.g 72 O 

ttaattactt tot cacttgt tactgatagg at attgtaca agtgagagaa taagatattt 78O 

t cctagaaca gcc cataaaa agaaaaagag aac catgcaa aaccaacaaa gaa catttta 84 O 

aaaataaagt caaccatt at tdagatgaaa tatt cittitta caaattaata agt catttga 9 OO 

gagttgagac actaaattica cacticagtaa ttctatttitt ttittagataa caagaggaag 96.O 

agaagattga catatttaca ttcttacatgaaatact tac attgttctat aaagaaattit 1 O2O 

tctaagatgc ataaaaagct atagt cacaa agcaatticca attataacac taaaatgagt 108 O 

tittaaagtag at attaatta gcatttittgc cittaccalagg ttgat cotct gatt.cca 1137 

<210 SEQ ID NO 196 
<211 LENGTH: 694 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 196 

aagctic ctitc tittgggagaa gaaactictitt aacgaagtta agg tatggat cittaaat cac 6 O 

caat ct catt cattccattg ctitt cagttt titt coactitt taatttittaa totctgtgag 12 O 

gcaatttaat cotgctgcat tca catcagt tottgtatat t ct attgtaa cca acctgtg 18O 

citgataattit gaaagaaacc aactgat cag aagtc.ttitta togc cataagt aaaac attgt 24 O 

taac cagtgt ttacaggttt coacatttitt tttitt coaac gttcatttgt ttgcaggcag 3OO 

aggaaaagat gcgtgttatg catgatagga agtgtc.gcaa gctgaag.cgt ttggatgata 360 

ggggtgctga ttitt cataaa gttgattcaa citcgaactitt ggittaggaat citgtc. cacaa 42O 

aaattagaat ggcaatticag gtggttgata agatttctat gactataaac aagataaggg 48O 

atgaagaact gtggccacag ctgaagga at taatcCaggg gtatgtgatgttaaaaact a 54 O 

accattcttgttatttgttcaagtic ctaaa tdt ct citctg. ittaatgatgg gcaac actgt 6OO 

atgtaaggat gigatggaaaa ataattic.cca tat citatgct c cataatcca atcct tcaat 660 

tcc.ccc caat coattgaata ttgaattittgaaaa 694 

<210 SEQ ID NO 197 
<211 LENGTH: 693 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 197 

cgctgcagca gctggaalacc aataaccata taccatactt ggtaagagala taagtgcgag 6 O 

gtggaaatct agaaaaccaa togggtgttac tittgagttitt cat catttca toggaaactica 12 O 

ttatt caaaa atagaatcat cqttaatgtg ggttggttga cittggttcaa ttggtag cct 18O 

talactaaatg gtttcCaagt acaaaaccct ggcagaggcc ttgg catgc attgagcttg 24 O 

cittggaatgg agtaac ct ct c ct cocccaa acttct citca caaaaaaatt aaagaaatta 3OO 

gaat citt cag gagttctagg acaac cct tc cat catgcta aaaaactatt ttittgaagta 360 
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ttgttcaaaa tagtatacca aataccc.cat gaagctactic aggacagttg taaaagtaat 42O 

Ctaattaa.ca tttggaatg Cagataaagt cagagaggtg ctgaagcttg atctggagat 48O 

gaaggat.cta gcaaag cagt tattgctga gcagt ct citt Cttgtctttg ggagaggata 54 O 

Calactatgca acttgctictt gagggagctt taaagtaaa ggaagtggct Ctaatgcata 6OO 

gtgaagggat acttgctggit gagatgaaac atggit cottt ggcattagtg gatgaaaatc 660 

titc.cgaatgt tdatctagot accc.gtgatg cct 693 

<210 SEQ ID NO 198 
<211 LENGTH: 738 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 198 

aagaaaac at aaagtatato ggtttgagca toactitttitt gtagaatgcc cacaataa.ca 6 O 

gtaaatticag atcaaagtaa aaggctgcac aag act catc agccagagca aattctgatt 12 O 

tgaattcaac titt tacatga gqagt cagag ccaatgc.ccg tittatagact gagttgcata 18O 

cagttacago accitatgact actittattgt ttaaaattitt agt ct cotct agct caacct 24 O 

aaataatat c ct caatataa agatgacatt gacagtaaat acaaaaagag accaaacaga 3OO 

aaagttcaaga ttgcatacgt gat at act ct aaaaaggttg acaacggttctgtggcttgg 360 

catago atgt tottgtaatc atcaaccago ttalagagtac acttct c cac aatcgtggtg 42O 

gtatgcaacg gagaaggctic ticaataggit aact tactica toagc catca gCatagacca 48O 

ataatc.ttaa ttagat cittg tdaacgagta alacac cattg tactaattgt actaatacaa 54 O 

aagcaacaga aattcttgta aacct tcaat caaattcaat t caacagaca gagttaalaca 6OO 

aaac ccagac taacaaacaa cagttcact t t caataatag ttaac attca gacagatata 660 

acatggaaat aaacaagata acacaccact tttitt citttgttt cocacaa gitat catcct 72 O 

ttggaagaga caatcCta 738 

<210 SEQ ID NO 199 
<211 LENGTH: 610 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 199 

tgcaga cata ttgct catgc catcaaggitt tdagc catgt gigattgaacc aactictatoc 6 O 

Catgaact at ggalacagttc Ctgttgttgca totgttggit ggactgagag at actgtgca 12 O 

gcct tttgat cct tittaatgagt caggcct totggaca tttgatagtg Cagattalagg 18O 

taagttatca catgcattag ggaattgctt aaggaccitat agggagtata agaagagcag 24 O 

ggaagggctt Caaaggagag gaatgacaca agatcttagt toggacaatig citgct cagda 3OO 

gtatgaggag gtgcttcttg citgccaaata ccaatggtga acttittggca tittatt ccat 360 

ctaagaagac ttgtaaaatg gagctgctaa tt catgttga atact tccag td tactgatt 42O 

gttgttgttag ggaaaagaac ttgcaagtt gtttalaattt tataggittac agittagagcc 48O 

ttttitt atgg gaagtgggaa ggccalaattt ttgctgga t tatgta act gtaat at agt 54 O 

tgaccott cq togt caatgta ttaggat cat accaagttgtt caaccacttic aataatactt 6OO 

tgccataata 610 
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<210 SEQ ID NO 2 OO 
<211 LENGTH: 91.5 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 2OO 

tgattatggt titt cacacag gactgata at tttittctggit ctaaagagga agittaccc.ga 6 O 

tgacticgagc aaaagtgatg atatggattic caatgacatg atttitttcaa actgtaaaag 12 O 

aagttctgagct cacgatgcag aggatttgga gga caatcca C cagggaata cagcatatga 18O 

ttgtatggaa accagtagac aaaatagt cc attgttgttca totatgtc.cc catgtgcagt 24 O 

tgaaggttgt Ctgtctaagg ggtttgcagg act acticaac ttgttcc tat gtgtagtttg 3OO 

gtagggagag aagggctt CC titttgatgaa gCtcc cct ct tatagittaaa gaaatacata 360 

gaaggttctt ttgctagttg at atctgttg atgtatt cat tittgaatggg ctacaattac 42O 

atgatcc tag titt ct catta at attatt cq tdgcgttgta atttittaa.ca totatic ct ggit 48O 

gagtgttaaa taactato cattgcc tittga taaaatgaat agaaatgttg tdttittgctt 54 O 

citatgggaaa tittgat coat aattic ccatt gtttcaatat gtatacttga aattgaaaac 6OO 

taagga cata tdgtgaacca gtatattaaa ttittagaact ttgattgaat tittaaaaaaa 660 

attatt cocq ggtttacctt atgaaaaaga aaaaatggaa aaactgtaaa toggattittat 72 O 

ttattggitat ttatttattt tactgggctic tittctaacaa caactitt tag giga catalaat 78O 

ctaagtacca aattacct tc cct tatttitt ttalagg.ccct gaacaacct c tdaataaata 84 O 

aaagaaattt tttittgcc.ca aattittittga accct catta aaaaaaaaaa totaaatgag 9 OO 

actggaaaaa taaaa 915 

<210 SEQ ID NO 201 
<211 LENGTH: 668 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 2O1 

actitttgtac aagct catca atgtatat ca tagtttittga aatcggtaat gaaccaatgc 6 O 

aaaaaatggt ttaalaccc.gt attt Ctttag gagat attag gtgaattgga tigattaagga 12 O 

aaaatggaag gaaaaaatat cacaagttta attcc togcta ataaaattaa tattittaa.ca 18O 

actaac attit gct catataa aaaac cccaa tattttittaa aatttaatct aaa.gcattitt 24 O 

taagttaact aaaaac at at ttaataagaa ttaaaatagt totaaattat titt attaatt 3OO 

attattaatt act cittataa alacatata at ttaat catta tat caatttg caattittitta 360 

tat cittgatt to acataatc titat attaac ttcttgttitt ctitttittatt citagatgtaa 42O 

acttgttatgaagtgattitt actgggttitt gaccagttitt gattctt.cgc caatticcittg 48O 

aacgattittg tag tittattt at atcaaaca ctaaatcaat t catcagttt totgggt caa 54 O 

accaacaaat ttgatctggc at cittataac acaattgttt atggaaaa.ca catctaatgt 6OO 

gattaaacaa gogacat cacg caacttggca gttaccactt ctittgcc titt gct coaatat 660 

titt tattit 668 

<210 SEQ ID NO 202 
<211 LENGTH: 941 
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ctitt catatgct citcttggt gigtgatatgc atcctittggg ctic catcacg gaaccct act 6OO 

agg tacttgt tottcc catg gtc.ttggggg gtgaatggta tttittittaga gtttacctgg 660 

tggttt tatgct tatgtagt tagcc ctittt attgaaaggit ggittaattitt ttgaaattaa 72 O 

actagttittg cattacaaag togcttgggg.c ticatttgc.cg atttittt cot totatgcaact 78O 

ggattatgtc. c.gc.cacttag ggggggggta ttittgcttgt aaatatacac agcaa.gtgtc. 84 O 

titcc tittaaa aaagaaaaac taaccc.cctt act cittctitt ttattgggta gagagagaaa 9 OO 

aaacataaac aattittatgg gggg tacatt gttt 934 

<210 SEQ ID NO 211 
<211 LENGTH: 835 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 

<4 OO SEQUENCE: 211 

ttgcatgcct gcagacat cotttgaaacac gotgtaaatt gagaattgta tactgattat 6 O 

tgaat cacct ttgcagt citt acat cattgt caatgattgt accataact a titt catttcc 12 O 

catt acttgt aataaaagtg gctagttt at ttittgaacat atgtattaat aatagttgca 18O 

Catgtgtgag atgatgatac atgtgcatcc talacticttg gaaaggtgct aaaatgagaa 24 O 

actatotttt taaatcaggc tactittagtt ggttgaattic togaataaagt cct ctaattit 3OO 

cittgttatga attgatatat cotctaagaa ataagaatat cqaattaaaa gttgtttaga 360 

gggaaaaaga titc.cccagct tittaaatgga cccagtttgttcaaatat co catgcaa.cat 42O 

tttactictoga ccattt cact tca acccaag taactaattig cat catagta gcatcaaata 48O 

cacaaacaaa aataagttaa aat cacttaa tagaattaga agaaaaaaaa atcaaaatca 54 O 

agattic taga tatt cattgc caaataaa.ca acgaactittg acagaagct g aaccagaaaa 6OO 

gactaacaat aactgcttaa aataaaatca togc.ca.gacac tdaattatgt gigt cotattg 660 

attaactgaa agcticcitt co gottatat cq gaccatcact titc.ccct tca citc.ccacaac 72 O 

catggcatt c caatcgat ct ctdgaaaagg tdacaccaac to cagct caa aattic ctaag 78O 

Cagatgagtic cat attgctt ttatctgcag gtcgacticta gagaggaccc gggitt 835 

<210 SEQ ID NO 212 
<211 LENGTH: 733 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 
&220s FEATURE: 

<221 NAMEAKEY: unsure 
<222> LOCATION: (1) . . (733) 
<223> OTHER INFORMATION: unsure at all in locations; n = a, t, c, or g 

<4 OO SEQUENCE: 212 

agagat ctitt catgtc.ttica acgcc caaag act cqcactg. t cacagaaac agaaacagtg 6 O 

aaac actata aaatgctata catctacago aaataatgaa citatatggaa atctoctdta 12 O 

ttttacat ct at atcaaaca atacacattgaaatagdaac aatgactatt toaac cattt 18O 

tittataagaa aaaattittac agataaaagg gagaaaaaaa aaattggaala gga caaggta 24 O 

titt.cccaaac Caaggggagg ttgggatac taatct tca gCttaa.gc.cc aataattgag 3OO 

Ctgaatagga taaggatatgttalagagt at tataataaag ggctittagala gttagttgta 360 

tgtacattta taaaaattitt ttitt cacaat cittitt ctitta t caaaaattig agtgtgatct 42O 
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titt cattcta aatgacagca ttactggaat attattaata tttitttittgg aaaatagatt 48O 

ttgaaaaact tatatgggct toggcc cacat gcc tittatgt acatalacct a gtaatataaa 54 O 

tatgagagtic act acacatt ggagtggagt gigatcc catt at agtttatt gacacacctic 6OO 

tittatc.tttic tict citcticta citctacatgg tat caagagc cagg tagggit ttggtgc cat 660 

citt cagcago ctittct coac aaccotaaaa aactgccaaa goaggccaac caagactgta 72 O 

la99999999 999 733 

<210 SEQ ID NO 213 
<211 LENGTH: 834 
&212> TYPE: DNA 

<213> ORGANISM: Glycine max 
&220s FEATURE: 

<221 NAMEAKEY: unsure 
<222> LOCATION: (1) ... (834) 
<223> OTHER INFORMATION: unsure at all in locations; n = a, t, c, or g 

<4 OO SEQUENCE: 213 

Ctcggtnacc C9gggaatcc ctic taggat.c gacctgcaga aaacacaaag cctgaactica 6 O 

gcc.ctato aa ggcagtgcct atgtgtaatg cagct coact gcc agatatg gcc agcaaaa 12 O 

tgaatgcaat tdgtgttago accaaggctg ctic caaacca to cagttctt gcaatgtgta 18O 

tott cotgcattgtcataca acattagttg attittacgtg taatgtttgg titt cqtgtca 24 O 

tgttct coag aat catgitat atgtgaagca acgaagggitt gattittacgt tittggatctg 3OO 

aattittgatc cqaatgtaca taaccaatgc atttactttgtttgccaaat ttgactgtat 360 

ggtttgagaa tttittittgca tt cactttgt titcctgttitt ctdaagttta tacaggaaaa 42O 

aatggaaa.ca gaaaatgaaa aaaagaaaaa ataaaaagtt gtttitt cact gttcttgtac 48O 

aaaatc.ttta aaa.catttgt titcctgttitt ctdaagttta tactggaaaa aatggcaa.ca 54 O 

gaaaatgaaa aaaataaaaa aataaaaagt tdttitt cact gttcttgtac aaaatctitta 6OO 

aaacaagaaa caaagtgaaa acagaaaatgttittct caaa C caaacggtg agtgacatgc 660 

ttattacctic tagaataaat cacattatgt tatgtagcaa toacticttga atc tagttga 72 O 

attctatoaa aattictagat aattitt atta citat caa.cag agacic ctitta naatacctgc 78O 

tnaagaggltd angtgaagct gcaagaaggc gaccgaagaa gga catgttg agta 834 

<210 SEQ ID NO 214 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 214 

citct cqtggc titca 14 

<210 SEQ ID NO 215 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 215 

tccaag.cgtg tog 14 
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<210 SEQ ID NO 216 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 216 

titc.cccagtt gag titt 

<210 SEQ ID NO 217 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 217 

citct catggc titcaa 

<210 SEQ ID NO 218 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 218 

aatgtggt ca aagat 

<210 SEQ ID NO 219 
<211 LENGTH: 17 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 219 

citt.ccc catt tdagttt 

<210 SEQ ID NO 220 
<211 LENGTH: 17 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 220 

cacacatgta taaaaga 

<210 SEQ ID NO 221 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 221 

aatgtgat ca aagatg 

<210 SEQ ID NO 222 
<211 LENGTH: 16 
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&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 222 

tgtcacaggt atacca 

<210 SEQ ID NO 223 
<211 LENGTH: 19 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 223 

cacacatgta tataagaag 

<210 SEQ ID NO 224 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 224 

tgatggaaat citt c 

<210 SEQ ID NO 225 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 225 

ttgtcacggg tatac 

<210 SEQ ID NO 226 
<211 LENGTH: 19 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 226 

atttgaaggg ttittagctt 

<210 SEQ ID NO 227 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 227 

citctgatgga at cat 

<210 SEQ ID NO 228 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 
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<4 OO SEQUENCE: 228 

ccagagtttgaatcta 

<210 SEQ ID NO 229 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 229 

aagggtgtta gctitat 

<210 SEQ ID NO 230 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 23 O 

ttcaatggaa totaatg 

<210 SEQ ID NO 231 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 231 

ccagag tatgaatcta 

<210 SEQ ID NO 232 
<211 LENGTH: 19 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 232 

t cacctittag ttacaccala 

<210 SEQ ID NO 233 
<211 LENGTH: 18 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 233 

t caatgaaat caatgttg 

<210 SEQ ID NO 234 
<211 LENGTH: 17 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 234 

cataag cagt agaatat 
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<210 SEQ ID NO 235 
<211 LENGTH: 18 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 235 

caccitt cagt tacaccaa 

<210 SEQ ID NO 236 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 236 

atgctcgagt tdat 

<210 SEQ ID NO 237 
<211 LENGTH: 17 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 237 

cataag cact agaatat 

<210 SEQ ID NO 238 
<211 LENGTH: 18 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 238 

tagtag catg acacaaaa 

<210 SEQ ID NO 239 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 239 

aatgctgagt tdatc 

<210 SEQ ID NO 24 O 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 24 O 

ttgaaccgtt tdgagc 

<210 SEQ ID NO 241 
<211 LENGTH: 15 
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&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 241 

tagcaggaca caaaa 

<210 SEQ ID NO 242 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 242 

citccaaccta tattg 

<210 SEQ ID NO 243 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 243 

caattgaacc attitcg 

<210 SEQ ID NO 244 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 244 

caagcc ttgt ctaact 

<210 SEQ ID NO 245 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 245 

agct coaa.ca tatgat 

<210 SEQ ID NO 246 
<211 LENGTH: 18 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 246 

ttcttgtagg titt cattg 

<210 SEQ ID NO 247 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 
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<4 OO SEQUENCE: 247 

agcct cqt ct aactt 

<210 SEQ ID NO 248 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 248 

atggctaaaa actg 

<210 SEQ ID NO 249 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 249 

t cittgttggit tt catt 

<210 SEQ ID NO 250 
<211 LENGTH: 14 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 250 

catctogaac tot c 

<210 SEQ ID NO 251 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 251 

atggctgaaa act 

<210 SEQ ID NO 252 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 252 

cagttt coat atttic 

<210 SEQ ID NO 253 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 253 

t citcgaactic attacc 

92 

- Continued 

15 

14 

16 

14 

13 

15 

16 

Oct. 16, 2008 



US 2008/0256660 A1 

<210 SEQ ID NO 254 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 254 

atc.cgt.cgt.c aactt 

<210 SEQ ID NO 255 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 255 

cagttt cogt atttca 

<210 SEQ ID NO 256 
<211 LENGTH: 22 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 256 

ttittatttaa ttgtcggcct at 

<210 SEQ ID NO 257 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 257 

aatc.cgt.cat caactt 

<210 SEQ ID NO 258 
<211 LENGTH: 18 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 258 

cagtatagt c agtaaaac 

<210 SEQ ID NO 259 
<211 LENGTH: 2O 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 259 

cittittattta atggtcggcc 

<210 SEQ ID NO 260 
<211 LENGTH: 18 
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&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 260 

aggagaaatt aagaaaat 

<210 SEQ ID NO 261 
<211 LENGTH: 18 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 261 

cagtatagt c attaaaac 

<210 SEQ ID NO 262 
<211 LENGTH: 17 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 262 

tagg taccat acaaaaa 

<210 SEQ ID NO 263 
<211 LENGTH: 18 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 263 

agaaattagg aaaataac 

<210 SEQ ID NO 264 
<211 LENGTH: 18 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 264 

tgtttgttat gaaattaa 

<210 SEQ ID NO 265 
<211 LENGTH: 17 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 265 

tagg tagcat acaaaaa 

<210 SEQ ID NO 266 
<211 LENGTH: 21 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 
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<4 OO SEQUENCE: 266 

ttgaaaataa caaagataaa t 

<210 SEQ ID NO 267 
<211 LENGTH: 17 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 267 

tgtttggitat gaaatta 

<210 SEQ ID NO 268 
<211 LENGTH: 2O 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 268 

ttgctgattt atgttt atta 

<210 SEQ ID NO 269 
<211 LENGTH: 18 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 269 

attgaaaa.ca acaaagat 

<210 SEQ ID NO 270 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 27 O 

tgccactaat tat ca 

<210 SEQ ID NO 271 
<211 LENGTH: 19 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 271 

tgctgatcta tottt atta 

<210 SEQ ID NO 272 
<211 LENGTH: 18 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 272 

tgaaaag.cat tagattaa 
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<210 SEQ ID NO 273 
<211 LENGTH: 13 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 273 

tgccacaaat tat 

<210 SEQ ID NO 274 
<211 LENGTH: 15 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 274 

tggttgct catcata 

<210 SEQ ID NO 275 
<211 LENGTH: 2O 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 275 

tgttgaaaaac attagattaa 

<210 SEQ ID NO 276 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 276 

tcgacaagaa tiggat 

<210 SEO ID NO 277 
<211 LENGTH: 16 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 277 

aatgtggttgttcatc 

<210 SEQ ID NO 278 
<211 LENGTH: 18 
&212> TYPE: DNA 

<213> ORGANISM: Artificial sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Synthetic Probe 

<4 OO SEQUENCE: 278 

ttatt caatgaaaatc.tt 

<210 SEQ ID NO 279 
<211 LENGTH: 15 
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